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ABSTRACT 1 

To provide a general picture cf bow the private 
dental office personnel pict-iire is expected tc evolve under 
pairticular assumptions, this teport presents the projections ok the- 
Bational supply^ ai)d requireaents for dentists for 1980, 1985# and 
1990* General inplicaticns tot dental auxiliary personnel are also 
discussed. Factors detiernining^ the demand and supply ht dental ^ 
services, vhich include past d€inand» population grovth, econocic 
grovth, dentals insurance coverage, and technological progress, . are 
analyzed along vith developing' trends in dentistry and their 
anticipated e:^fects on supply and demand, . Areas identified for .needed. 
addi:tion|il research include dental prepayment and fluoridation, A 
f ifty-six^page appendix describes in^ detail the supply-demand 
foredast model use^ and examines past and developing trends uhich 
affect dental supply and demand relationships: engineering advances, 
organizational, change in dentistry, prevention cf dental disease, and 
third-'.party pay men jt, (Bl) ' ^ * 
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PREFACE 



. Jhis document presents' the projpcj^ions. of' th^ national-supply and ' 
requirements for dentists as made by tfte Division of Dentistry in fY 
1977.. The projections cover the spag, of time from 1980 to '1-990, and are 
intended to provide a general picture 6f how the private dental, off ice 
"personnel situation is expected to evolve under particular assumptions. 
Although!, the major emphasis of the projectiorrs- is on requirements f or # 
dentists, the general implications for dental auxiliary personnel are 
discussed at some length. 



. The projections ^esenied here are for national aggregate requirements. 
The distributional implications of these aggregate projectionsrare not 
treated here; they vyill be addressed in a subsequent paper which will 
report the Division's efforts to disaggregate the national projection? 
to the regional level, ' ' . - 

i 

Although the technique used to^ma'ke the dental manpower requirement 

projections described here is a major improvement over methods previously ' 

-employed by the Division, some' elements of -arbitrariness and subjectivity 

' 1 

still remai.n. Reeognizing this, the Division hopes that the approach 
presented here will provide a gener'ally acceptable framework within 
which a disciplined discussion of'the issues can be pursued, and that* 
others will find the technique applicable to. other fields where future 
.requirements*'for manpower must be predicted, because the technique does 



ERIC 



depart from traditional -approaches to predicting manpower requirements, 
the technifcal approach, as we 1/1 as the consicferations underlying our 
decisions about altering past trends for future projections, are documented 
in appendixes. , * . - ' ^ 

Under the direction of Jesse S. Hixson, , Chief of the Manpower 
Assessment Section, the .following staff. members contributed to the j 
development and preparation of this report: Nina Mocniak, John S. 
Small, Lawrence, W. Walker, and Joann L. Boone^^^^ 
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Chapter I'^ 
PURPOSE AND APPROACH 



The purpose oAthe^rojktion exercise report in this document is 
to cpmpare the projected fbsture output of dental personnel with pro- 
ject€d future requirement! so\hai the Adequacy of "the anttcfpated^/ 
output can be asse^^secl. Such an e)^eise is necessary because the*^ 
production of health personnel is gr\tly affected by discretionary 
action in the public secto^. Consequently, conscious decisions must be 
made to tailor" the o\j^put of the 'manpower VodCict ion system. fq the 
future requirements for personnel that will be^generated by activity in 
the private ,^sectbr of the economy. . -X 

Requirements, for personnel are liWwi§e influenced bypoli^y and 
discretionary action in the public sectoV. Jhis reinforces the necessity 
for assessing tie adequacy of productive capacity and anticipated future 
output. Bu^tsbecause few policy actions thatyi-gnificantVy affect 
manpower requirements "are sufficiently predickble, they ar^ s61cidm 
.considered in projections such as the ones" presiehted in this\paper. 
Rath,er, the diffjjoilty of 'predicting their, character and timirtg necessi- 
tates coordinaWon'of both' supply-determining and\re.quirement-dGtermining 
policies. The need for such coordination is especially ac.Mte whWi 
precipitous requirement-determini r policies, such is the enactmeW of a 
-National Health Insurance Program, "are -contemplated. 



The technical^pproacfi to'pr.edicting future requirements for (iental 
^sonnel used in this paper is projection, as opposed to fonec'asti^ng, 
ThS two approaches are distinguishecf by the^ f^ct that projections 
are based on the generaC assumption that what has gorig^n In the past ; 
win continue to go on in the future , while -foretasting involves attempts 
to predict future changes based on knowledge of cause-and-effdct relation 
ships, ' Forecasting requires a .much more sophisticated analytical 
technique tharT does projection, A forecasting model 'is* currently being . 
developed by the Division of .Dentistry; ..however, until it is. perfected 
to such a st^te that it can'pjfoduce Letter predictions than the current 
prajection technique, the Division 'will continue tOf use jprrojection as 
its method for predicting future requirements for: denJj^T personnel. 

As stated above, \he purpose of these projectior>s is 'to pwvide a 
•guide fOr policy. There -are two distinct fid,es to the- health care 
policy problem: the demand side upon which policy fnust operate to^ 
convert perceived need for services into effective demand in the health 
servi'ces markets^and the su^ly s;ide upon which policy must operate to. 
assure that sufficie'nt resources are forthcoming to satisfy the effective 
demand.'. Supply-side pol.icy/ can have little effect on problems which are 
due to jack of effective demand in the markets for health services. 
This wh/, for example, unmet. ^eed" for heUth care can seldom.be 



effectively addressed by manpower policy, whereas "demand for health care 
which is unmet is a very relevant and prafctical concern for manpower \ 



policy. 'Failure to«malc^ clear distinction bstween "nee^" and'qffective * 
demand impedes the making o1S;defensible' projections of manpower riequire- < 
ments. These progections'do noV^terapt to recommend standards for 
consumption^of dental care or fqr thk utilizatfon of dqntal personnel. 
Rather,* they attempt to project the course of events that-can be realisti- 
cally expected to unfold* over Ihej^ext one and one-fi^lf -decades and to 
detect the si'gn;tf leant implications for the amounts of dental personnel 
that will be^irequired to nieet,,^e -effective demand for dental services 



that will -be realized in the"ftftitt:e. The concepts upon which these -pro- , 
• jections of dental nanpower requiremefvts are based are those of demand and 
^silpRly. The focus of the.approach is on the question of tiow'many*yentists 
will be required to supply the future demand for dental services. This 
paper reports projection of the amount-s of manpower resources that will* 
actually be utilized Under specific assumptions about thfe future demand - 
and' supply of dental services. • . . ^ ^ " 

"The approach used fo*^ ttiese projections can bg contrasted to 
alternative approaches that have been used for many, previous projections 
of manpower requirements ^[1] . For example, the'traditional approach has 
been that of the "dentist-to-population ratio" in which a normative 
valU€L of tlie ratio is chosen as a basis for as.sessing fehe "adeqyacy" of 
projected ^dentist-to-population ratios., Another approach uses patient 
visits as a measure of utilization, and attempts to project future" > 
-utiljzatipn and dentists* capability to accommodate the projected 
utilization. Both of these .approach^, as they are typically followed, * 
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neglect the distinct^aspeot/ of supp^ly and demand that must be considered 
* it.' • • 

independently to arrive^^tla credible representatipn of reality and'.to^-*^ 

^ * // * * 
arrive at an objective view of * future manpower requirements to nteet the' 

.anticipated demand for services. The approach usgd-in this paper 

focuses separately on the|idetermihants of both demand and supply, and 

kmphasi^s the rpechahisma\ ppefaite, primarijly in the market, to ' - 

brinft demand and supply into Scijlance with each /other. 



The variables affeo 



in these projections are 
ihcome, the size of the 
payment for dental serv 



ting the demand for-46ntal services considered 

the price of dental services, national personal 

i , 

population, and the fextent of third parljy. 



Jental services that 



ces. The variables affecting the supply of 
examined' are the price cf^services, tne numbisr 
oTv dentists, and the stute of technology. [The historical efVeift's of 



the^e var^iables on demaM and supply werB examined with stati\§ticaK \ 
modetVof demand an;i supoly which is discussed in. detail in^Apttendix A. 
FittinV the jifodeT to his|;orijcal data yielded estimates of the-'\fipact on 
supply.al[id*denfand of changes in th^se variables over time. Tjo determine- • 
•the requirements for dentists ^*n future y^ars^ the^ future demand for 
dental services was^projected on the bSsii of .projections of the growth 
of the. population,^ of the economy 'and of prepaid denrtal benefits. TheJ ^ 
number of dentists requiredvto meet the projected demand wa^s then- 



calculated for each of the ydars 1980-, 1985, ^and -19.90^ 
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Given the deni^ml expected- to prevail at any given time, how many 
dental personnel;will be Required to "meet" or satisfy the demand? The 
fact is that, by virtue of the operation of Various market mechanisms, 
demand^ can be satisfied within a wide range of numhsrs of dental personnel. 
Given a partitu-lar level of demand for -services, a number of variables ' 
<for example, prices of se^rvices, employment of auxiliaries, dentists' 
hours and inconre) will adjust to'achie'vfe an equilibrium or balance 
- between supply and demand such -that the underlying behaviors of both- 
suppliers* and demanders in thejnarket are mutually consistent with each 
Other. No singVe variable,- such as the, numbfer of^dentists, can be i 
singled. out and t'r^ed in isolation. ^ • • . ^ # 

The entire system must be studied as a whol-e, conceptualized in 

terms of supply and'demand and the many variables' affecting the behavior 

and choices of both consumers and producers. Moreover, the dental 

Service and manpower market? ^re* affected by forces which. are beyond the 
\ ^ ' • . * • . / / 

contrq^l of manpower pol icy, makers or ,of th'e Government in general. 

Particularly in tlil^hort run, the ability of manpower policy to deal , 

with perceived "shortages" or "surpluses" of personriel ts essentially- - 

-\jmf)Otent both because of the lofl| lag, between the decision to implement 
a policy and the rea'lization of results, and becaus6 of t^e jfa'ct. tKat 
the.ecpnomit condition of the markets for dental s:erv-ices"is tied so. 
clqsely to the condition of the" economy as a whole. For. these reasons, 

•questions like "how many dentists are required?" mu5t be approached from'- 
a Vystem-wide, long-run perspective.. * • . / , 



vin the short-run, the dental personnel scene is continually fluctuating 

aroujid a stable long-run trend relative to which it might be said that 

♦ 

there are "too many" or "not enough" personnel, depending on the sub- 

jective view of the observer. There is some range on either side of 

^ J • • • 

this trend, howe^^er, which contains the extent of expected or "normal" 

fluctuation; observing the states^f affairs within this range on one ' 

side, or the other of the trend from time to time wottld hot alarm a 

neutral ol?server. For, it is to be 'expected that through the course of^ . 

the cyclical fluctuations of the aggregate economy,' the demand for 
\ ♦ * 

dental services will also follow a cyclical patterfi reflecting, at any 



given time, the current state of the nationaT economy. Consequently, aS 

long as the state of the market foY dental care remains within the range 

of fluctuation that is consistent with the overall current state of the 

economy; a change .in poliey Or dthei: 'Government intervention would 

V . - - ' ^ • . * , 

neither be warranted nor effective. Fluctuations outside this range '\ . 

' ^ ' ' ^ ^ ■ \ 

would provide cause for alarm, however, and a change in policy or some 

other corrective action would be indicated, ^But, within tlie rangVof 

^- , ' ^ • 

acceptable fluctuation, demand is met more or less adequately, the exact » 

level being determined by the operation of market 'mechanisms through ther 

^ .' * ♦ 

movement of pric^, incomes. of dentists and employment of auxiliary 

- ^ # . . <. . - . 

dental personnel, waiting^periods' for appointments and other means by* 
wBich supply and. demand are brodght into balance. * 



• In summary, the appTOach to qrojecting the national requirements 
for dentists reported in this* paper is based on' the conc^eptTof the long- 
run balance of ^supply *and demand around which the short-run equilibrium 



is continaully fluctuating* -An inflfiti on-Wee lonp^un balance of 
supply and demand is regarded as the. objective, ,and the projection of 
requirements aims at establ ishing where this balance will lie in theA 
future. The numbers of dentists required to maintainthe balance with 
demand are those necessary to [painta.in the long-run inflation-free • 
t.rend, .after adjustments are made for factors that have caused* or are 
expected to^ cause shifts. in the trend. Such factors included techno- 
logical changes, changes in methods of financing dental care, progress 
in preventing dental diseases, and increased use of dental auxiliaries. 

In!'the next chapter, the requirements projections for dentists are 

•presented. The projections are based on past trends of the var'i^les; ^ 
in Appendix B, the developing forces that might alter the past trends in 
the variables determining the supply and demand for. dental services are 
discussed. Our conclusions about the nature of these forces and their. ^ 
future effects are discussed in Chapter IIL; Appendix B provides a 

^cjetailed discussion of the many factors considered in arriving afOur 
conclusions. . Appendix A presents a detailed economic analysis of the , 
demand and sypply of dental services at the national level, and presents 

.the model of supply and demand which was- the t?asif of the projections. 

-Additional resjearph needed to strengthen the model and the projections 
is discussed in Chapter IV. 

I ' ' * * ' * 

References *for Chapter I ' ^ • 

1. Born, David 0. "DenUl Manpower Planning and -Distributiorf.' A 
Survey of the^ LiteratuV^e. Advances irr Socio-dentaV Research , 
•Volume 2*. American- Dental* Association, Chicago, 1975.' . * \- 



, Chapter II 

• \ .... ^- ■ • , • - I: , 

^ • PROJECTED REQUIREI^ENtS FOR DENTISTS * . ° ' 

^ • The. projections of requirements reported .in this chapter were / 
produced in a three-_step process. First.'- the factors Wrmining "the 
•time patH of the quantity of dental ^er.vices consu.tned in the U S over 
the period 1950-197.0 were analyzed by estimating a model of supply and 
demand. This mode-1 estimated the', long-rup tr^ivd of, , the , balance between 

^supply anct demand, 'and prdv'itied' the appropriate wei'gfits' to' give to each 

^of,the separate factors used .to project suppl^ and demand. Second, the 
•future demand for dental ' services in -1980, 1985,- and 1990 was projected 
ori:the basis of estimates of the future rate of ^growth of the' demand- 
determining factors. These were the size of the population? personal 

"income and the extent of , dental insyranCe. coverage. Third," the r^qufre- 
ments for dentists were projected by 'calculating the. number of ^dentis.ts^ 
required to bring 1;he supply ^of services into-balaace with the projected 

.dein^nd for services to maintain, the long-run trend established in tKe 
first step. . .. ' . 

'r ' - 

. ' ^ / 

Basic to using "projection" a's a technique for predicti.ng the 

future is the assumption th*at what has characterized the 'past wfH 

» ' . . ■ " ■ *• 

continue to char^iqterize the future. Therefore, the first task in the 

projection process is that of establishing the historical relationships ' 

betWefen ^e .variables of nntefet-iaad "the variables" which influence or 

determine them. This tkk'f/as accompl is,hed*by statistically estimating 

'the- parameters . of a simultaneous equation model of .supply and. demand for^ 



^ dental services- The technical detail-s of the specification of the 
^ ^ . ' • I ' ' • ^ ' • • ^' • . 

• model are discussed in Appendix A/^The focus of the, statistical analysis 

which underlies the projections was the* determination of the historical 

effects of pa^t changes in the variables 'known to be important deter- * . 

minants of^the supply and demand* for dental Sjervices. -In the analysis 

\ .of .demand, primary attention was g»iven tq the relationship between i 

demand /nd the growth of the. population, family' disposable income, and • 

^ t^e. proportion of the population covered by dental insurance • On the 

supply side,,, th^major factors treated were the *ef.f ects on the. supply of ' 

dental services of increases in the number of d^^Ti^ts and the advance 

, of technology. '.All the v.ariables mentioned above, which determine the 

state of the market for dental services, can be projected with some 

degree of confidence. Consequently, they are the variables which^'are 

♦ 

typically used for -projection purposes. The sources of the .projected 

»■ * 

variables were the following: . . , 

Populatipn . - • 

> The projection of population growth employed in the dental services 
demand projection was the Census Bureau's Seri.es ^11 [3], which is 
. generally regarded as the most representative of current trends. Series 
H assumes that the 'fertility rate. wilVsradually increase from the. * 
'* current i^ate of 1.8 tea rate of 2.1 "births per woman during child- 
bearing ^ears in the year 2025. 

Economic Growth ^ . - * ' 

' The projections of economic\growth are those of the National 
Planning Association (NPA)'. Using a long-range econometric model, the 
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NPA has forecast that the aggregate economy will grow at an average real 
rate of 3.9 perceat per year through .19815 [2|. This figure was assumed " 
to prevail through 1990. ' ' ... " . . 

Dental Prepayment • '. ' 

'The- growth of insurance coverage in the pr«fvate sector was orojected 
at a>ate of 17 percent per year through 1980 [1]. It is projected that 
i)y ISSO'the^xtenf^ coverage Will reach '43 percent and maybe as much 
./^ Th^lisis^^or^^e proj^cti?^' js discuss|d^^^^^^^^ . 

in Appendix B. The projection of requirements for "dentists does not 
deal with the prospect of natioaal health insurance. Although it is ' 
probaWe that some type 5f national health insurance scheme will be" 
enacted before tti6 end of the period in question,, the timing of, its"- 
appearance is unpredictable. Nor are the coverage and benefit pro- 
visions of a rfational in^surance scheme predictable: .In all likelihood, 
if dental benefits ^re included a| all , they W41; be .phasedjn^.incrjs- 
mentally with initial coverage only for the very y©ung.^ Consequently, 
the chaiice that national health insurance will^be a si.gnifiGant demand- " 
.detertnining factor with Respect ta deotal servi^ces in-excess of that 
projected during, the- period under consideration seems small indeed. 

Technological Progres s . • • , 

< < , ' i^r" • - • 

The projected rate of techno logi cat prqgi^ess was obtained directly 

from the estimated supply function gf the supply and j)emand iliodel ' 

discijssed in Appendix A: Technological advanc|s are expected,, to contri- 

bute to the growth of supply<«&t^n average rate of 2-3/4 oerscent per . 



year. Technological change isVnanifested in the use of various types of 
improved materials and e'quipment over tha years, as. well as in the 
development of alternative methojds of dental practice organization and 

7 of service.' These engineering and 
iiscussed in detail in Appendix B. 



division of labor in the deliver 
organizational .developments are 



' The analysis omitted seVera^l variables or factors which often • 
receive attention /in attempts ti forecast or project the future state qf 
-'the m^inket for- dental ^e/vices.| Omitted were the effect? of water 
supply fluoridation, and the ule of auxi^liary personnel by dentists. 
The reasons for not e)fplicitW including them in the analysis are the 
following. 

4t has been customary past projections -of dental personnel 

/ . ■ ./ 

requirements to take into o(ccount the imp^^ct of community water fluon- 

, dation. For example, in /ast proj^ction^the Division 6f|^tistry/has 

. assumed that the effect /Of fluoridation would be to reduce the'^umber of 

dentists required" in 'VQSO by two percent below what the .number would 

have otherwise beep/ At,^^lhis po/nt in time, however, the^potential 

effects of fluoridation on the? future demand for dental* ^ervices are 

less apparent they were previously. For, while it is clear that » 

fluoridation reduces the incidence of de^ntal caj^iesL in younger popula- 

tion groups, the implications of older populati^qn groups retaining more 

of their natural teeth as;a result '■bt access to fluoridated water in 

their younger years are uncertain because of their continuing Tater 

susceptibility to adBitiohar oral disease, particu.larly periodontal 
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dis.ease. Jfecause-^f the degree, of ^uncertainty surrounding 1;he .effects 
,on the demand for dental services of adult populations who expo^ienceb 
> the advantages -of fommunity water fluoridation sinqe their-xhildhood " 
years, fluoridation wa's not included as a variable in the statistical" 
analysis. The posSible'imp.licationS of f'luoridltipn for.'^he future ' 
demand for dental services will , hdwever, -be-d-i^scusseti fn detail in 
Appendix B, and the nied for further research in this area is d'isc;usse*d 
in Chapter IV. 



f. 



0 * » X 

Dental auxiliary personnel . were- omitted .from explicit consideration 
in the analysis because their- levels of employment are 'determined by the 
economic decisions of dehtist^.^^Nhe level of employment of ciuxiliary 
- personnel is not an independent Variable.' For a given ^tate of tech- . 
nology,\ given number of dentists can 'vary 'the amount^f services" tfi^- 
provide -by 'varying the number of auxiliaries they employ. as well as by 
varying their, own hours of work and amount of capital equipment they 
use. Consequently, .interpretation of the model employed to project the 
supply of -services assumes: that auxiliaries/are available as dentists 
wish to hire .them. The imp.lica^'ok of this assumption will ^e'di'scusseLd 
in detai> in Chapter III.' ' - ■ ' • " " . 



The last step of determining the requirements for- dentists based on 
the projected demand for services was to calculate the numberof dentists 
that will be required to make the quantity of dehtal services supplied 
equal to the projected- quantity demanded as .the dental market develops 



'I" 



along the long-run trend which has.t>een followed in the past, 
required number^of dentists thus calculated is given in Table l,/co}ui}lns 
4 and '6, Tfie total stock of dentists shown in^column 2 of^Tab/e 1/13 
*' projected bf\ the basis of ^xisting^'facfl ities ^^and enrol Iment /evj^U and. 
^additions^.^o capacity and enrollment thatl^are now being plajflne^f ^nd that 
will take place bef9i'e 1980. The annual projected numbeiyof ^nciduates 
for 1980-1 990* and' the f g^^r^sponding total stock of Senti/ts ,ar/e shown in 



Table 2, 



^ Year 



TABLE '1: -Projected Requiremei^ for Dentists afnd Prpjected 
Total Stock bf Dentist57ra80, 1985, and/l9g0/\ 



^ . : . / ' ALTERNATIVE I 

Estimated *' Prepaymertt ~' Total 
Total . (Percent Stock of 

Stock , of '"of Total/. " Dentists 
. Dentists '* Population), Required 




Prepaypiei^t 
' iPercent. 
Of To*«l^ 
Population) 



Tp^al 

StO^K of 

Dentists 
Requirecl 



' 1980 


: i42Vin ■ ' 


-26.9. ' 


148., 300' ^ 


26,9 • 


148,300 


•1985' 


• 157,447 


, 36.7 


' 160,900, '/ 


40.0 


■ 162{700 


• 1990 

♦ . ^ / , 


172,333 


43.3- 

\ 

i 


170,200 


50.0 . 


172,200 






f 
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TABLE 2; Projected Number-^ Dental Graduates and Total 
Stock of Dentists 1980-1990 



Number of . * > Total Stock 
New Graduates * ' of Dentists 



1980 


5,210 


s 

/ 
/ 


142,111 


1981 


5,380 ' 


145,157 


1982 
i 983 


5,460 
5,460 




14j8,261 
151 ,355 


1984. 


5,460 




154,408 


1985 • 


5,460 




157,447 


1986, 


'5,460 


» 


' 160,466 


1J987 ' 


5,460 




163,473 


1 988, " 


5,460 




166,457 


19.89" 


« 5,460 • 




169,417 


1990 


5,460 
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The required number of dentists is projected in' terms of the total 

stock ot. dentists rath^er than the number of "active" dentists as the 

DjUnSion has done in the past. The reason for^this is that the number 

of ''active" dentists -is a variable whose magnitude at any given time is 

T^fwcttpn of the aggregate level of economic activity, which m^kes the 

"actiye" nujnber of dentists a short-run ,cpr?cep\t. |t^ln|:^ the5^^)X)a%|Joj|^^ 

focus on the long-run, and on those variable^ which are most relevant 

from the viewpoint of manpower policy, the total stock of dentists is 

© , • I 

the appTopriate variable for the projections of supply and requirements^ 

• • ■ ^ • • . \ ^- 

A graphic comparison of the projected number of dentists and 
requirements for^dentists is presented in Figure I. As one can see in ' 
Figure I, a slight "shortage" of dentists is projected to prevail until 
shortly after 1985,when the rate of growth of demand for dental services 
is expected to decline somewhat. This decline is^due to an anticipated « 
Jeveling-off of the growth of dental insurance coverage in thfr-privafe 
sector. Figure II graphically depicts the two projected time paths of 
the growth of insurance coverage. A coijiparison of Figure l and li 
reveals the correspondence of the le<(eling-off of insurance ^growth and 
the decline in the rate qj' increase in the required number of dentists. 
According to the economic' analysis reported in Appendix A, the gconomic 
implications of the slight "shortage" of dentists and th| ^Ub^equent 
projected surplus are not serious. For, under the projected conditions, 

the prices of dental services are not expected to rise at a rate signi- 

, • * ^ ^ ' ' - 

...ficantly higher than that of the general price level^. This is due both 
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II -.DENXU, PREPAkTMBNT COVERS 50% OF THE PQBJJLAiTION . BY 1990 



t6 the. fact that the he'&lt'ti manpower legislation of the 1960's fortuitously 

■arittcipated the increase in demand and accelerated fate of increase in , 

' ' •■' ^- ' " 

demand that occurred at the beginning of th«f» 1970'^ With .the. increasing 

popularity of.-.'dental prepayment, and to the*fact that |he supply c^f ,. "J • • 

dental services' is very responsive to increases in demand. 




• The validity of these conclusions based on" these projeetioji^ is 

• ' I " ' ' ' ■ ■ (i- ' • 

"dependent on two major assumptions: ' 1) that the markets for^den'^aV. 
services will remain competitive i*n tTie context of rapid growth t^hird^ 
party payment in the private sector; and 2) that the historical raie'o^ . ^ 
technological progress will "be* sustained in the future.. The latter. ^ 

' * • ^ * 

assumption dfepepds on the potential productivity, increases tKat^arc*. 
available in the employifient af expanded duty dental' ayxiliaVies, as^wel% *- 
as the willingness and ability (in the fcceof legal constraints of. 
State practice acts) of dentists to empTly them. This. topic will be . . • 
addf-essed 'in Chapter II i., ^ ' . ' , - 

Although in past projecti.pns developed by the Oi^sion of i^entistry ; 
a range.of error or an upper and lower limit for ,the projected "requirements 
"have^been' provided, thMs will not^'-be d6ne'here.. The method used for- the 
projections provide no basis for such^calculations, for the projlcted^^ 
values of the independent variables have no formal statistical pr*"- 
per^ies upon which one can base calculations.of error estimates,. 
Moreover,' th^e factors which may c^use the actual courses of future. 
' events" to devia.te fr.om their projected courses have not yet been con- \ 
- s.idered. Our conclusions regarding, the probable effects of these fact!D,rs 
.will- be surmiari;zed in the next chapter. 
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\ ' OEVELd^ING TRENDS IN DENTISTRY; CONCLUSION ' 
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« The previous chapter was deVoted to discussing the factors determining 
^ the'^demand and supply of dental' servite; and the projection of the 
historic;a1 trends of the- variables iMo^the future to derive the "require- 
ments" for denttsts. .In this chap|rer, we discuss our conclusions about 
developing trends 'in dentistry and' about the necessity of alteri^ig the- - 
reguirements_ projections to anticipate the effects of developing or 
changing, trends. A detailed discussion of the specific historical 
^ops considered is presented in Appendix B. *^ . ' . 

I 

The e>ents and, conditions underlying supply and demand' wil] be 
discussed separately. ✓To be considered under supply conditions are -/ 
engineer*ing advaxHie^and^Xganiz^tional changes in the 'delivery of 
dental, se^v^ces. To be consid^^under demand conditions ^re preventive 
dental health practices. and third party^payment. • 



Engineering advances that- have had sigtimcant effdfcts on the - " 
supply of dental services by 'in creasing the productive, capability of the 
Nation's stock of den.tists' include innovations in equipmerrt>^aterialsV - 
and techniques a^s indicated in; Appendix b! - ^ \ / \ 

The^trate of gain in dental treatment production recognized as 
resulting.>from engineering innovation durirfg ifKe past 20 years "has 
leveled.off in recent years. Further, the eng^feering improvements in 



dental pr^ictfce technology that are .in development ^fe-^is time are 
< thought not likely to provide large' gains in dentists* productive 

capability .in the piresent decade. The diminished rate of techno logical 
^ advance resulting from a tlowed rate ot,engineering innovation has been 
■ jLargeJy supplanted by recent advances in ;the orgarrization'-pf -derital ' 

office practice, especially those manifested by the use of auxiliaries. • 

* The potential for further increasing the outpui cap&biVity. bf- dentistry' 
.' ' . ■ • • - C " ' 

through the use of expanded function auxiliaries is thought to be greart. * 

It .is most 'likely that the greatest potential' for sustaining the rate of 

r * , 

is*" . 

technological progres§ established in the past lies, in th-is dimension,, 
' However, whether or not these 'gains will be realized in the future i§ 

* ' t ' 

•dependent on a number of factors, the bases of which are primarily 
- ' , ■ ->■"■> 

I economic . - - , • 

• . - 

Asc discussed in Appendix A, the national jJemand for dental services 
is 'highly volatile with respect to fluctuations in the aggregate level 
of economic activity. While there are a number of issues involved, this 
'fact may go far to explain the dental profession's current organi-zed- 
^^opposition toward the use of tr^inecPexpanded -function dental auxiliaries 
and toward a^llowing the scope 0/ their- functions to be expanded even 
■further when one recall^ that the econpmy has just experienced a severe 
recession which is said to have precipitated a significant decrease in 
.demand-for dental. seV-vices. likewise, this fact .provides substantial 
reason for. predicting that, when the economy "has "returned to its normal. 
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rate of growth and the demand for dental services picks up, the dental 
"profession will relax its opposition to expanded duties for auxiliaries, 
•when it*again becomes in its economic interest to do so. ' \ ■ 

« » - " _ « 

, In the face of increasing demand for derat^l services, how will the 
supply respond and wh'at is ,the^implicatTon for the requiremefits for 
dentists? As reportecl in^Appendix A, the supply of dental serviges is^ 

ihighly responsive to ecohomifc cohdi.tions in terms of the elasticity of 
supply with respect to the 'prjce of services. Th'is implies that as 
demanch changes, dentis-tgS^^v^quite a bit of flexibility in changing 
their output of services. The information reviewed in Appendix B 

*5uggests that .much of this flexibijity can, be accomplished through 

changes,,in the employment of dental auxiliaries. Consequently, it can 
. \ ^ . ^ ' . 

be anticipated that the major response to< increases in demand for dental 



services will b^. manifested in dwitists' increased use-iof conventional . 
auxiliaries. Moreover, when it appears to be in the dentists* best ^ 
econojnic interest, a relaxation of restrictions on the ^^^P^ dele- 
gated functions can be expected wit>i an increased demand, for and ernploy- 
ment of trained expanded-function dental auxiliaries. ^ 

We conclude that wliile no extraordinary-engineering breakthroughs 
eseen, there seems to be much potential for expanding output- 
through organizational changes. The model used to project thfe supply of 
dental services assumes that these changes can and will be made as 
dentists find thSst it is to their economic advantage* Therefore, there 
is no compelling reason to revise the projection of the supply (Jf dental 
services made in Chapter II. ^ v • - ' * 
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should the projection of demand be revised 1nthe light of any * / 
- devel^op-ing trends that can J)e anticipated? As discussed in Appendix B^. , 
preventive measures. utilizing fluorides^ have primarily benefited children 
and young adults-, Because of the proven dentfaT health benefit^ that 
will accrue as a result of community water fluoridation, we can expect a 
future- reduction (of at least 50 percent among affected school -age. 
children) in restorative dental care needs and demands- The benefits 
gainediin the developmental years extend into the adult years, soo't can 
be anticipatib .that restorative care ^needs .will also be reduced for ah 
Increasing number of adults in the future. There is a maximum potential 
for the benefits of f luor^idsition to be extended to about 80 percent of 
the total U.S. population (all of thos^ served by public water supplies)\ 

There are , a number of other decay-preventive programs for childi^en 
' being used or promoted, such as school mouthrinse programs or group 
topical Tluoride, appl ications in nonfluoridated area,s, and school water 
supply fluoridation or tablet distribution where there is no public 
water supply. These programs are clearly effective within their inherent , 
limitations. ^The duration of th^e preventive effects after the ch*'ildren 
^^ay^^ the. programs .ha &^^iot been specifically establlshedrHbtft is generally 
thought to be quite s*hort. It therefore appears that the reduced need , 
for restorative^ dental care gained through tji^ programs will be ( 
evident only during the school years and shortly thereafter. 

Although the beneficial effects pf fluoride" are unambiguous for 
childE.en and /oung adults, there is far less certainty about the effect , 
on ddtital care needs and demands that will be produced by .extending the 
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useful ]ife of mot^e of the natural teeth in older adults. This developing 
trend will assuredly result in -a greater number of 'adults who .will be 
enjoying the obvious advantages of natural teeth, but will also be 
potentially su'bject to periodontal disease and at risk to further 
incidence and progression, of tooth decay. The prevention of periodontal 
disease is dependent^primarily upon personal oral hygiene habi-ts of the 
individual and regular periodic attention of the dentist. It may be 
that as the niged for restoi^ative work decline^^among children and 
younger adults, the pedodontist and general dentist wil.l find their time 
requirements reduced for that age bracket, while the periodontist, 
endodontist, and general dentist will find^thpir services more in. 
demand byy^longer-lived and more toothsome. adults. v Until more e)(plicit 
information on adults is developed, predicting the total effect ^of 
universal optimal fluoridation and other preventive measures on. deptal 
manpower requirements will remain an lincertain "venture. . Consequently, 
we conclude that a revision of the dem^d proje(mon made in Chapter II 
is inappropriate at this time on account of anticipated changes or 
implrovejnents in dental diseas.e prevention. ' ' 

\ It was mentioned in Chapter IT that the validity of th§ projections 

reviewed theLre rested on the assumption, among, others? that, the markets 

for d6rit^l services ^*11 remain competitive as the "proportion of the' 

population covered by dente\ benefits increases because the economic 

model used to make the projections, discussed in Appendix A, is based on 

f ' ^ 

the a^uraption of market clearing through price adjustment. While this; 



assumption is quite tenable for past and present levels. of defital 
prepayment coverage in the population, its validity will grow increasingly 
suspect if, as a higher and higher proportion of the population is 
cove»*ed by dental prepayment, •the price of tlental services loses its 
functtor^as the mechanism which, equilibrates the supply aad the demand 
for dental servicesv^ The fact that price does not serve'this function 
in the market for h'^ital services, where 80 percent of the population 
has some type of "insurance" coverage, is seen to be a major contributor 
to the runaway inflation in that industry. The market for physrician's ^ 
services suffers from the same problem, but to a lesser extent. If,*as 
the extent of dental prepayment expands in the future^ the role of price 
in the market for dental services is eroded in the same way that it has 
been in the markets for physician's services and for hospital services, 

then the future rstate of the dental service market will grow more and 

' ' - ' ... 

mpre uncertain and less and less predictable. At the present time, 

howfever, it 'is no"t possible to anticipate the extent to which the - . - 

fi^nction that price currently plays in the dental care market may be 

, / . 

eroclied by the future development of dental prepayment. 



Chapter IV ^ . . , 

ADDITIONAL RESEARCH NEE DED 
■ ' * '' — ' ' ^ 

It is apparent that in several ways, the projections of dental 

personnel requirements ijf^ent^d and discussed in the preceding chapters 

.^-^fiave something to be desired\ The deficiencies in the projections fall 

gerieraUy inio two" categories; deficiencies owing to lack. of infor- 

mation and .deficiencies of technique. These will be discussed in this 

final chapter in terms of the implications for further research that 

should be carried out to improve the determination of future require- 

fflents for dental personnel , , 

« • 

The problematic area of most concern -Is that of- dental prepayment. 
. The possible range of growth of dental coverage js.^o' wide that, without 
additional information to narrow the range of uncertainty, it is diffi- 
cult t^ predict with precision whether or not the current and predicted 
rate of output of dentists will be adequate to meet '.the demand for 
dental services. Research ifiust therefore be undertaken to determine if 
a'systematic pattern has characterized the historical spread of dental ' 

■coverage and, if so, to what predictable variables, the growth of dental 

- 

coverage is relatedr—In particular, it was notei that dental benefits 
"arejntimately associated with fringe benef4ts gained through collective 
bargaining. This suggests a study of the relation. of dental coverage in 
collective bargaining agreements to Industry chaKacteristrcs. If "Such a 
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relation can be,established, then the future course of dental benefits, 

«' * ' » 

can be predicted more accurately by ranking- industries atcording'to the 

, * ♦ * • * 

likelihood of their incorporaiing dental benefits in future collective 

*♦ 

bargairving agreements, 

A second major area of concern is^the absence of knowledge about 
the future -long-term dental health be^iel^'ts of the growing use of 
fluoridated water* While the immediate results of fluoridation *'are 
apparent in a decreased incidence of caries among children and young 
adults, the complete lon^-term results have yet to evidence themselves 
on a large scale.. One such result 'among older adults is the desired Iqnger 
retention of more of their natural teeth, but this might result in a 
larger population of adults' subject to periodontal disease arid continued 
progression of caries. Research is needed 1;o develop information^on the 
dental care needs and demands of older adults who retain^heir natural 
teeth, in comparison with those not benefited by fluoridation who have 
probably lost more of their teeth because of dental caries. ' 

A third major ajea of uncertainty is that of the effect of dental 
hygienists' on' the supply of dental services. Although hygienists work 
under the supervision of dentists, thef^usually work within the context 
-of the offic9<^ctice such that their aggregate' output is independent 
of the number of a«(]tists. Ideally, hygienrists would be included ^aS an 
explicit variable i/ the projection model. To include hygienists as^an 
argument in the supply function used in projecting dental manpower 



requirements, information- is needed on the total number of h^gienists, 
their availability to the labor force, and their pattern of labor force 
participation. Much of thi^ information is not yet availat)le. ' 

The last major area of uncertainty lies jn- the anticipated growth 
in demand -for expanded function dental auxiliaries (EFDA's). Studies of 
^ dental^ practice production functions have shown that the employment of 

' * e 

EFDA's can significantly increase the output of the private practice. 
The- Government has encouraged and promoted tlie training and utilization 
of EFDA's in. its manpower policies..' But, although the technological' 
feasibility of EFDA utilization ^as been shown in many research and 
demonstration projects, little research has been focused on the more' 
important issue of the demand for EFDA's, which is the major considera- 
tion underlying theih employment and .utilization" by private practitioners, 
\Il is the dentist's ass'essment of the economic feasibility of utilizing 
EFDA's that ultimately deter*mines their employment. Yet! little research 
has been focused on the factors underlying the demand for EFDA's which 
must be understood if their rates of empH^yment and utilization are to- 
be' predicted. ^ ^ . ' 1 

■With respect to problems' of technique, the major problem of the" 
projection approach to predicting future personnel requirement? is that ' 
theiimpl^ approach used in this7paper, although far more'sophisticated ' 
than the. approaches used previously, does not facilitate takiltg into 
account much of the information we have about the demand and supply of 
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de,ntal services. A more elaborate-and det^^^Hed jtiocl^l is needed ^at can : 
•take 'into apcount more of the informatlijh/ajput the .tause-and-effect 
relationships generating the variables of interest. Such a model is now 
under development by the Division of Dentistry and will be ready for, 
testing by the end of .1977 to produce short-run aad long-range. fore9asts 
of activity in the national dental sector. The model being developed i,s 
an aggi^gate economic model whose sjti^'licturevwill incorporate much more 
information into forecasts of supply and demand than can be accommodated 
in makTng simple projections. • ' / • 

• The current projections and future forecasts to be generated by the 
economic model under development are focused at the aggregate, or 
national, level. Hence, they do not serve <^ need for information 
about the distributional issues surrounding manpower supply and require- • 
ments.^The Division of Dentistry is,.therfeforei developing a method of 
disaggregating the national projections and forecasts to the. State level 
that the distributional* i'mplicationS of the projections and forecasts 
can be "examined. But while the macro-approaches lend themselves to some 
disaggregation, .suchi disaggregation rapidly compromises the validity of 

' ma,cro-based methods. As emphasis on subsets of tfre national populati^V. 
and on smaller and smaller geographical areas increases, the need for a 
micro-based approach to determining manpower requirements will grow. In 

« anticipation of this growing need the Division of Dentistry has programnfed 
the. development of a micro-simulation model of dental personnel require- 
ments. The technical detail s"Of this modfel are available from the 
.Division... 
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^' " ' • ^ ♦ » 

ARpendix A ^ ' ^ . 

THE DEMAND .AND SUPPLY Of" DENTAL SERVICES 

The determination of the consumption, produdtion, and prices of ' 
• . ■ * 'i> , ' 

<iental care is generally re'garded as a market phenomenon to a much 

greater degree than is the case with medical or hospital care.' While 
this greatly facilitates efforts to estfmate'the sqj^ply and demand 
relationships that underly the generation of observed prices and quantities 
of dental services, relatively few attempts to estimate these relation- 
ships have been pursued J This Appendix reports the results of an 
effort to estimate the national" aggregate demaqd ePhd supply furfctions.,., 
for dental services with time-series da^:a. Aftfer the model and estimates: ^ 
are discussed, the time-series results are compared with. results obtained 
by P. Feldstein [3] from pooled cross-section/time .series data using a' 
similar simultaneous-equat4on approach. The Appendix concludes with' a 
discussion of spme of the policy implic^ions of the estimated relationships 

The purpose of the estimation was to provide a means £f projecting 
the demand and supply of dental services into the future. Of primary 
interest on the demand side was the growth of demand in response to 
future growth *in the population, income, and in the proportion of the 

♦ 

population covered by dental insurance. On the supply side, the primary. 

interest was in the expansion of supply facilitated by technological / 

change in the practice of dentistry, and in the effect 'of .gi'^owth in the 

stock, of dentists on the supply of services.. The model employed was the 
"•"si, /'"^^ , " " • * . " 

.simultaneous supply-demand sy4teiiT.)(l )-(4): 

. • • ' . \ ' - 

■31 . . ' / ' ' 



, > ^it = ^3 V ■ , (2) 

Qst = ■ . ■ . ■ ' , 

Qdt = Qst ' * . , (4) ■ . 

where: ' - , , 

Qj^ /and Q^^ are the quantity of dental services demanded and 
supplied, respectively,, measured by the total real annual expenditures * 
on dental services in the U*S.; ' ' . • ^ 

^ q^x is the quantity of dental ^services supplied per dentist in year t; 

* ^ D. is tfie number o^ dentists in year t; 

\t ^it ^'^^ capita quantities demanded by the uninsured 

and insured population^ respectively, in year t;^ 

« 

'^ut '^it ^"^^ number of people, respiectively, •in the uninsured 
and insured^population in year t; , 

p^ is the average price in year t of ajumit of dental service., 
measured by the dental component Of the CoASume^Price Index relative to 
the general pripe level^ as measured by the Consumer Price-Index; 



"v 

.year t. 



\t ""^ ^""^^"l PSJ^sonal income per capita of the uninsured- in ^ 
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• The data used to estimate the systetrf (l)-(4) are, annual t4me series 
covering the period .1950-1970. The inclusion of t a^ an argument in, the 
supply function (3J is intended to isolate the systematic shifts in the 
supply function resulting from technological' progress. 

The definttions of Q^^ and .Q^^ are employed to derive the aggregate' 
demand and supply functions (4a) and (4b): As . , 

^dt = Vt^l-^t) +.3lPt:Nt(l-It) Vt^l-^t) ^ ■ ■ 

^ ^st = Vt--' ^ V^t ' * ('^t)). 

t 

where is the size of the population in year t. It is the proportion 
of the population covered by dental "insurance," and is ^total real 
personal income in year t. • - . •-• 

Equations (4a) and (4b) are employed to estimate the parametec-s *pf 
^equations (l)-(3). Deriving the aggregate demand and supp^ functions 
iji this^way is intended to preserve the manifestations of- the distinct 

behavior of the groups of individuals on the the demand side of the 

* V V 

market, whereas the distinct aspects of their behavior might be^bscured 

or confounded in a demand equation that is specified directly in aggregate 

terms-. . " / * * • 



The specification of demand function (2) reflects the* assumption . 

that dental prepayment CQverage wds npt yet extensive e1tqu4h at any- time 
^ * < • • ♦ %. 

^during the'period of observation tocs lificantly alter the price 

determination mechanisrri assumed to equilibrate the system {l)-(4). 

Under universal third -party'payment, price would no^t^perform the equili- 

brating function assumed in system (l)-(4). ^^Howeverr, it is safe to 
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assume that- as •'long as tjne proportion of the popQlation covered by^ 

'dental prepayment i§ small, the mai^et does function to determine. the 

pric^, and dentists charge the same price , to everyone. An anaTagous _ 

situation^*s that o^food stamps; the market determines the price~^of 

^ * 

groceries that is paid by everyone, because the propoVtion of total 
demantl subsidized via food stamps is s'o smalVthat sellers cannot 
discrim-iiftate among buyers. The subsidization of a small portion of • ' 
demand simply displaces the aggregate idemand function^sl tghtly, as >s • 
assumed in the specification of equation (4a); The proportion of the 
population covered by dental ''prepayment ranged from 0.002' in 1950 to 
.0.06 in 1970. - ^ ' ^ . * . ^ . 

A few additional comn^nts about the specification of model (l)-(4) 
are warranted. First, it has been "a frequent practice in similar' 
studies to include- measures of inputs (i.e., number of auxiliaries used, ^ 
time worked by the practititioner, etc.) in- the supply function; see, in 
particular, [2] and .[4, p. 61]. But although inputs are generally ^ 
Endogenous variables in such systems — i..e., their magnitudes are 
jointly determined with price and quantity— no attempts have been made 
to intlude the appropriate equations to determine input. Nor h^t^the 
measures p'f the variables been adjusted .to remove from the disturbance 
term of the supply function the correlation .with these e^tra endogenous 
variables. Failure to do so could lead to serious biases in the estimates 
of the parameters of the function. The specification of "the model (1)- 
(4), however, avoids these difficulties by viewing the determination of ^ 
•quantity supplied at a higher*- level of a'brs^raction. The model attracts 
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from the explicit behaviDral and economic phenomena determining input " 
■ • . f ' ? - c 

^ levels and other endogenous" variables. The model attains jthis level of 
■ \ ■ ' " , ' 

\ abstractio,n by assuming that the number of dentists .and the state of 

J technology determine the position of the supply function in the price- 

qflantity plafte, and'by assuming, that equilibra-tion with demand is 

JccGniplis|ied by movements .along the supply function afforded by dentists 

implicitly choo^g the levels of t^clillology and inputs tp employ, 

A second set of considerati6ns explicitly included in some other 

studies, but not in this one,* are so-called demographic characteristics 

of^the popiilation which, having change'd through time, qpuld have systemati 

♦ • 

cally affected the demand for dejital services. The fact is, however, 
" that on the aggregat^ level, tf\e distribution of most defir^able and y i 
measurable^demographic characteristics of tlie population have not ^ 
changed very m^h/^or example, the age distribution of/tKe 'populatioi . , 
has been'^essentially stable over the.l^eriod of obs^^iva^on, with only 
s^light changes in the* mean and mgdian age. In any case,Hthe Important 
changes that have occflrred over time are those that Iwye tap do with the, 
general preferences of .the population. ^ Not only arer general ipreference% 
probably changing in direct relation to the p^assage of time; but popula- 
^tiq^i cohorts with successively higher propensities^to consume dental 
care are being introduced into the population each year. The statistical 
problem is to separate the time effect that would be evident if the 
population were to remain of static size from the effect of introducing 

ne^ cohorts with higher awareness and emphasis on oral Jiealth than their 

/ -* ■ . . , V ' ■ 
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predecessors* UnfortunateTy^ this cannot be done in the present context, 
f6r the growth of tReTpbpulatiorhtias been closely related J:o the time 
variable over the period of . observa^^ori; thus the separate effects of 
the particuHr character of population grbv(th and the time-related 
^change in preferences arjd taste cannot be ison^ed statistically. 

Equations {4a) and {4b) were estimated with twd^^^ge least squares 
by substituting for the. actual" value of p^ the regressiorNqf p^ m the 
exogenous variables. The measures of Q^, p^, Y^, and usedNn the , 
analysis were relative to 1950; that'is, the series of thesL vamfe^es > 
were indices computed>with the. respective values. of the* variables in \ 
1950 as the base. The estimates of the coefficients are. shown in Table 3^ 
together with their estimated standard errors; average elasticities 
computed at th^ jneans of the observed variables are also reported in 
Table 3. . ^ * 



Table 3: 'Estimated .p?Lrameters of Supply and Demand 
^ Tuncti-ons for Dental Services ■ 



Coefficient 



a 

^1 

a2 

33 



0 -ii 



Estimate 
■ 4.74 
-5. S3 
1;>69 . 
4.50 
-4.34 
2.52 
0.057 



Standard 
" Error 

1.42. 

1.41 

0.15 

2.34' ' 

0.70 
0.002 



Elasticity* 



-A AO 
1..43 



1.54^ 

2.V5 



*For every one percent increase in the uninsured popu\atipq, the total 
demancl of the uninsured population' itifreased by an average of 1.27 
percent; for every otne perceat increase in the number of dentists, 
the agg^egate supply of deptaJ ^services increased by an avera'fe of 
0.97 percent. ^ ' 



In examining these estimat^es, it. is interesting to note the coincidence. 

\ • ' ^ ' . \ • • . 

of the estimated constant terms of demand equations (1) and As 

price goes toward zer'o in equation (1) (and as the itnportance of. income ^ 

... • \ - , ^ 

can be assumed to also approach zero), per capitaN^uahtity demanded by ' 
the uninsured population will^ evidently converge to^ that *of the insSre'd ^ 



population. ^But while the logical consistency of the *estimated^o- 
^fficieq.ts is appealing; it is unclear if this is evidence th^^actua^Y 
benSkvior will conform to the. function beyond the observed rantae of^rice 
variatW. One should exercise ^autiqn in ba§ing^ speculation abc^ut the ,^ 
effects q"^;^educing prices (for example, in" contemplating the possible / 
effects 6f naWnal hla^Tth insurance Qr> demand), on such statistical 



results, 
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The estimated price elastfcity,pf demand indicates that quantity 



demanded^is quite volatile Wth respect to changes in the price of ' ✓ 
dental services. That tUf^imand for, dental care i§ price-elastic has 

been wideT»y recognized. The sensitivity of demand to changes frKprice - 

^ \ '< ' " ' ^ N 

has been exemplified by the fact that while the cost of operating^ * 

dental practice increased more than 200 percent between 1967- and 1975, 

dental ,fees .haveLj^nqr^eased pRly;62 percent [1]. That dentists have not 

beer? able t6 "keep dp" with cost is certainly indicative of a high 

elasticity af demand for their^services. * However, one shou-ld infer with 

caution the^implications of the large estimated pri?e elasticity of 

demand. -Whil^ it can be assumed that "increases in price, will stimulate 

fin exodus of consumers from the market, it is contrary to ordinar^ 



notions of the nature jthe, demand for dental services to assumB that a 

decrease in price will produce an equal but opposite response in quantity 

* ■* ^ • • ' 

demahdedr It is commonly held that going to the dentist is of the' 
nature .of a^habit that must be developed or cultivated over a long 
period of tim^: "Thus, it might-ba ea^er to drive peopVe ouf of thg 
market with -a price increase than to attract them into the market .with a 
decrease in pnice, at least in the short run. No , definitive research • 
has- yet be'en focused on this popular notion; however, studies of consumer 
behavior under newly-adopted dental prepayment plans will hapefully 
clarify the issue in- the future. 



Another r^emar^kable aspect of the statistical results is the estimated 

effect of "technological change" on the supply of dental services over 

time. Over the peVifid of observation technological progress has^ 
,x * * * 

^ ' , ^ 38 
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according to* the estimate, evidentTy served to increase the suppl 
services by an average of 2-3/4 percent per year.^ >„If one looks at -the- 
histor}' of technological innovation in dentistr'y over the period, 

- specific. phenomena that account for much of the increase in supply are 
ea'sily discernable. Rapid adoption of the high-speed (30,000 to 9p,999 
rpm) dental- handpiece and the ultra-speed (-100,000 and\higher rpm) 

. handpiece in the several years following theit commercial introduction 
1*n 1955 has -been credited by many observers as a major innovation 
leading to a^large increase in efficiency. 

' But th6 introduction- of the high-speed handpiece with'its coolant 
, wat^r spray a_lso produced a need for large volume evacuation of fluids 
and so,lids from the mouths of patients. This'need led to the intro- 
duction of high-volume suction system for oral evacuation in aboutl960,' 
which eliminated the frequejit interruption of the dentist'-s work required 
to let the patient rinse out hts mouth using a cup of water and the 
chairside cuspidor. The availability ofa^sifction equipment allowed a 
chairside assistant to elimina'te all^he rinsing time 4?y continually 
evacuating the patient's mouth while the dentist continued to work 
• or pause only briefly. This practice rapidly led to the development 
and implementation of four-tianded sit-down dentistry in ,which the 
dentist works in a. sitting position over the. patient while being assi«^ted 
%ya|,ent9l auxiliary. ' • . 

ft ^ " 

1 
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.utilization of an extra pair of hands provided by a trained a'ssistant 
in four-handed sit-down dentistry has, for the last several years^been 
. re'cognized as the most efficient method of practicing dentistry. At the 
present time, some dentists ar? beginning to delegate, more and more * 
functions to auxiliary personnel, and a few are adopting organizational 
systems in which expanded-function auxiliaries work under the super- 
vision of a dentist an*d perform many intra-oral procedures. At the same 
-i^timej.the employment qf dental jjygienists who, under the general super- 
vision of the dentist perform their duties more or less independently, 
has, been expanding rapidly. All of these developments have had the 
^sult of allowing a given stock of dentists tcLfSfbduce more and more 
^services,, js manifested by the outward shift of the supply function 
through time. ' ' ^ 

• ' • • ■ 0 • . 

The effect that these technological innovations have had on the" 
(narket for dental services is. apparent in FigurTlII, which shows the 
annual positions of the estimated supply and demand curves in the price- 
^ quantity plane over the period of observation 1950.-1970. - During the 
decade of the 1950's the^annual changes 'in the demand for services were 
erratic, buj on the average, Hemand expanded at' a constant rate. As the 
decade of the T960's began, however, demand started to increase at an - ^ 

4 

accelerated pace. Yet, '-the' supply was able to keep'.up and temper the 
rate of increase in prices that otherwise might have occurred. This 
rapid expansion of supply was made possible, in. large part, by the 
availability of the technologies discussed above which allowed dentist^ 
to expand capacity in response to- the rap\dly increasing demand. 
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Overall, ^the statistical results Indicate that the market, oti both 

« 

..the demand and. supply sides., is highly sensitive to economic factors-r- 
price'and income. ■ The sensitivity 'of the market to the over all level 
.of economic activity iriquite apparent i.n,.hgure III. The results .can • 
be compared with those reported by P. Feldstein from'an analysis of 
polled cross-section time-serils data [3,^ 144]. First, 'however, it 
is important to note Hiat Feldstein 's 'model 'omitted insurance from the 
demand function and time from the supply function. Second, Feldstein's^^ 
dependent variable was patient visits rather than real expenditure 'on 
.dental -service. Thifd, ,Feldstein's estimating equations were expressed 
In per capita terms^ while" it is difficult to^envision amarket clearing 

• ' » ^ • 

on a, pdr capita basis, his results do appear reasonable. Fourth, the 
cross-section units of analysis used, by Feldstein were the seven regions 
of the U.S. defined by the American Dental As.sociation for repor^^lthe 
results of surveys of dentists. - ^ * ^ . * 

The major difference between the results of the time-series aETTalysis 
reported above and of Feldstein's analysis is evident. in the estimates* 
of the price elasticities of demand and supply. vThe price elasticity of 
demand implied by the estimate above is -4.4 while that reported' by 
Feldstein was -1.43; the price elasticity of supply implied by th.e model*- 
above is 1.54, while thafreported by Feldstein was 0.29. The (differences 
in the results cannot be-attributed to imprecision or to lack of effi- • 
c-iency in' the exprerimental' designs, for both sets of estimated coeffi- 
cients .are "highly" significant "statistically. To reconcile the differ- 
ences in the two sets of e^imates, one must view the two models from 
the perspective of a more cpmplete model to assess the spercifi cation 



problems that may be affecting their results, 



4b 



Consider, therefore, the cross-section relation in which the slipply 
of dental services in a geographical area is a function of the number of 

\ 

dentists in the area. The question ^from the viewpoinJt of specification 

is whether or not the number of dentists^ is exogenous or endogenous. If 

the number of dentists^ is endogenous, then the mode V must include^ 

additional relations giving the total number of dentists and explaining 

their distribution across the geogratphical areas. In particular, if one 

views the time-serifes process generating the cross-section observations, 

•ft cannot be concl'Uded that the number of dentists observed in each area 

is -exogenous unless each of ttie areas are totally Isolated entities. If 

the areas are not totaljy isolated* and independent, then, given the 

total ^limber of dentists, a mechanism distributing the total number of 

♦ * 

dentists among the areas must be explicitly included in the model. 

The reasoning above suggests that perhaps Feldstein's mixed cross- 
section/time-series model may be. misspecifjed because the' number of 
dentist^ at'each point in time is not independent ^of the number of 
dentists in the^ other areas, and because the relation between them ..is 
omitted from his model. In particular, the numbers of dentist? and the 
prices in each area are probajbly mutually and jointly determined over 
the long period of time between Feldstein's observations, which i-s three 
years; consequently, the estimates of the parameters of his model could 
b6 somewhat confounded. ^ The pure time-series aggregate model, however, 
is not affected by distributional considerations and can stand alone as 
a complete model determining prices and quantities on a national l?asis. 

43 . ■ " . * . 



The importance of the differences in the two sets of estimates "Ires^ 
in their implications for^policy. iQ^part^icular, consider the different 
implications of the alternative estimatesr of .the price elasticity of 
supply/ Feldstein~s model and data suggest that the supply of dental 
services is highly inelast^^c with r^pect to price. Thus the impli- - 
Vation of this estimate is that a sudden increase in the demand for 
dental services precipitated by, say, the adop^tion of a national' dental 
insurance plan/ would result in a large increase in price and a relatively 
small increase in proi&uction anti consumption of dental services io the 
. .short run. On the other hand^ the estimate of the price elasticity of* 
supply presented in 1;his Appendix suggests that such an increasjs in demand 
would be ^iccommodated in the short run by a responsive expansion of 
' output and a relatively smaller increase. in price. Consequently, the 
two estimates tiave different implications fo,r the extent oriong-range 
^ ^planning required to^accommodate the adirfption of national healthy 
.^insurance, if the.objecti\/e of such planning is to minimize dental 
"price inflation. ' * * 

The implications of the two models for the long-run effect on the 
• - ' 

stjpply^^f services of increasing the number of dentistSvare essentially 

* the same: both estimates of the elasticity of supply with respect to 



the number of dentists are about unitary. Thus, both models agree that 
polity efforts resulting in an .e^parvS'^on of the stock of dentists shoulc 
elicit an equa-proportionate increase an the- supply of services. 
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' Since mucH of the productiye capacity as well as the output of the 
edi/cat.ion system for dg'ntal personnel is now subject to discretionary 
action in th^ pubjic sector, the question of how many den^i s_ts, wi 11 be 
"needed" to meet future manpower requirements is often asked .^,p%l icy- * 
njakers' and administrators*! This question .can be addressed with\[the 
framework of^thje model presented in^ this paper in a straightforward way. 
For, gtven the projected levels of ,the population, dental prepayment 
coverage, and national income, one can simply solVe for the number of 
dentists required to equilibrate supply with the projected demand. All 
one needs t9 perform this calculation "Is a welfare criterion for choosing 
which price and quantity the solution should satisfy. An obvious and 
practical criterion is suggested by an examination of the historical -. 

« • 

performance of the marl<et for dental services which t:an be undertaken 
wi;th refq);€fnce to Figure III. The time path -of the equilib^iuip locus^of 
demand/and supply illustrated in. Figure III indicates that the ijiarket 
has historically generated a stable relation between the nominal price 
of dental services ^nd movements in the generaT price level; the market 
has adjusted over time so that the real price of dental services has 
remained essentially cionstant over the 20-year period. In view of the 
historical stability of this relationship, it would seem appropriate for. 
policymakers 'to aim at maintaining, the long run secular balance between 
*the nominal price of dental services and the general price level ^*f 
their objective is to tailor, the '^tock of dentists meet projected, 
fuiure^demands for dental services. .• ' ' • ."^ 

\ "• ■ ^ - 
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From an alternative perspective, one may employ the estimated 

supply ^nd '•demand relationships to project the future states of the, 

" market for dental services, and decline to enter the debate over ><hether 

or. not the results hav.e appealing welfare implications. This is. the 

approach that will be pursued in the remainder of this Appendix. 

The demand and supply of^dental services' were projected for the 
years, 1975., 1980, 1985, and 39^0 utilizing jxrojectionS bf the exogenous , 
' variables which are available fr^ various .sources. The pi^ojections'Of 
'economic growth are those' of the Nftjonal Planning Assdciation (NPA) 
[5, p. 1-7]. Using a long-range econometric model, .the NPA has forecasti 
that the economy wilV^row at an average real rate of 3.9 percent per 
year through 1985! This figure was assumed to prevail through 1990, 
The projection of population growth employed in the dental senvice 
dWnd projection was the Census Bureau's Series II which .is generally 
regarded' as the most representative qf current trends. Series It 
assunies that the fertility rate will. gradually increase froih^th^ current 
rate of 1.8 to a rate of 2.1 in tm year 2025 t6].^ ... 

The projections of the growth in the stock V'eterltists. and of.fehe^'^ 

V - 0 ( 

growth of dental "insurance" coverage 'are discu^ed-^y 'the text. The 
number of dentists expected to graduate each year is projected by t'hfe ^'"^ 
Division of Dentistry on the basis of the , current number of dental 
>»?-S.chools and present and planned rates of graduation , of dentists [7]. 
The projections of dental insurance coverage* are explained in Appendix 
B; it was projected that dental insurance coverage in the private sector 
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will grow at a>ate of 17 percent per year through 1988, ^nd mcfy ey^end 

» II 

to '-50 pei^cent of the population "by 1990^.. The projections do not, 

however, take national health insu'rarrce-fffto account. Although it 

. ' \ / " • . • 

seems probable that some type of national health insurance scheme wil 

be enacted, before the end of the period in question, both the timing^ of 

its appearance and the extent of dental coveraqe to be included, if any, 
^ • ' * ^ ^ ^ \ 

is unpredictable/ ^ - \ 

The positions of the supply and demand functions for dental services 
"projected on the basis of the asslimptions outlined above are shown in 
Figure IV. The projected path of supply and demand equilibria shows 




only a very slight increase^n thel real price of dental service over the 

■ » "* ^ " ^ 

period; given the projected increases in the. stock of dentists, demand . 

I 

may increase by a jlightly greater '^amount than supply to produce a 6 
percent, increase irf the price over ^he 15 years cpi«*ied-4ji(^he projections 

"thus the 'health manpower legislation of the mid-r960^s that produced an 
acceleration in the outputj of dentists in the early 1970'§^ seems to have ^ 
anticipated^ subsequent developments on the demand side of the market 
very well, especially the increasing prevalence of dental prepayment in 
the private sector. ^ Itwuld seem that. the market for dental services 
can look forward to a continuati6n of the relative degree of ecojidmic 
stability that it has enjoyed in the |3asTi^s long as the 'aggregate level 

'of economic activity follows a stable trend. ^ ' 



"* . Footnotes For Appendi>t. A 



The difficulty of es'iimating supply'^nd demand relationships for/ 
health services is perhaps most vividly illustrated by M. Feldstein' 
attempt lo do so for physician's service's [2]. After running a 
large number of regressions usi»ng aggregate .time-series* data/ 
. Feldstein was^^'^nable to repoVt satisfactory results, and coricluded 
that th? market m^ust be in permanent disequi librii^. * • 

The direct specification • ^ 

^dt^.^'^Pt'Vt + AgNt + A^I^ . •/ ' - 

Qst= V^BiP^-+B2Dt + B3t' ■ ' . ' / 



yielded incredibly large estimates of the price elasticity of <lemand 

(-8.5), and the plasticity of demand with respect to the population 

.(5.91). The alternative specification reported in the text see^ms 

to^give more "r^^so'nabXe" results'. " ' 

■ 7 • . • ' . ' • , 

Overythe 20-year period, the supply function shifted 71 percent ' 

due to te'chnological change., which is a 'cqmpoDad annual rate of • 



about 2-3/4 percent. 
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* Appendix B ' - ^ 

PAST AND DEVELOPING TRENDS IN DENHSTRY . 

Chapter II w^s devoted to discussing the'factors determining the 
dematid ajid supply of dental services and the pro^jection of the historical 
trends of the variables into the future to derive the "requirements" for 
dentists. In this' Appendix. -'ttre' hi stor^ica] events underlying' changes in' 
the demand and supply relationships are examined. This examination is 
undertaken in order to consider whether or m the estimates of th^e' 
parameters of the supply and demand functions or fhe. pro^e^M^s-of 
trends should be adjusted in anticipatioji of significant changes in * 
those parameters or trends. 



The events and conditions undferlying'sSpK^afrd (fema'nd :wfir:Bg--- - . 
dealt with separately in this Appen44^. To be considered under 'supply 
-conditions are engineering advances and organizational changes in'the ' 
delivery of dental services. The factors comprising these "changes, 
which, are encompassed in the term "technological advances" discussed in 
chapter I U,. will, be examined to determine if the slim^atterns of. 
technological advance can be projected into the future. To be considered 
under demand conditions are. advances and changes in disease-preventive " 

\ j 

dental health practices and/ third party payment. ^ ' 



|t£ ; " trvgineering Advances 
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Engineerfng advarrces— inno\«ffions in equipment, mat^als and < 
tethniques— have had considerable effect on th| supply oOehtal services 
in the health-care system by increasing the production capability of 
'dentists.. The most relevant engineering advances-will be briefly ■ ^ ; 
'discussed below. It should be nots8 that the interrelationships betwie^ep 

the various engineering changes, as well as with the organizational 

■ - • ' ■ f • ' ' 
changes, make it impossible^to attribute an independent increase in 

pr6duction capability to each of the advaVices, discussed. 

'c ^ In 1955 the high-speed dental handpiece was made commercially 

available. The dental handpiece is the instrument used to remove 

" decayed tissue from the tooth and to prepare and shape the tobth for 

' V . ' insertion. of the restoration. • The' rapid- adoption of the high-speed 
» ■ . '. ■ - . . - - - - • 

(30,000 to 99,999 rpm) dental handpiece and the ultra-speed (100,*000 and 

* / . f\igher rpm) handpiece in several years following their commercial, 

intrQ4uction has been crediteS by many observers with most of a con- 

^. . . ^rrent Increase in ^sfeK^afproduction [28*] [2]^[4] [11]. In their 1962 

purvey report [4], the American Dental Trade Association (ADTA) reported 

' some specific estimates of 'these increases. ADTA calculations showed 

that dentists using 'the neWer handpieces were able to complete 136 

/ -percent morfe amalgam restorations, *91 percent more acrylic restorations 

" • and 73 perc^Bt more silicate restorations thajiv when using l.ow- speed" 

:„.' ' (25,,00q rpm or. lower) handpieces. Chairsi'de time required f of completion- 
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of.other procedures involving cutting of hard tissue was also reduced. 
'The ADTA reported that 80 percent of U.S. beptists had adopted the new 
equipment by 1962 and that approximately 95 .percent of U.S. dentists 
were using the higher-spe^ed handpfiece by 1966 [4] ['16]. - • ' 

i '.y ' i ' ' ' ' ' . 

For riiar^ years, before the introduction of the high-volume- suction • 
evacuator in the early 1960''"s, the iatra-oral preparatiys^nd restora- 

t 

'tive work of the dentist was frequently interrupted by the need for the 
patient to rinse out his mouth using the charrside'cuspidor. The non- 
productive time used in rinsing, re-positionijng the patient, and resuming 
the treatment was cojisiderable. This became a major problem with the 
introduction of the high-speed dental handpiece which used a constant 
-spray of water -for cooling,. The intraducti-on of hfgh-vofume. suction 
evacuators essphfially eliminated the-'rinsing time. A chairside assistant 
was then able to maintain a .constantly clear operating field, enabling X 
the dentist to complete procedures without interruption for rinsing [24] 
[33]. . ■ . . 



. .. .The introducticT of the new high-speed cu^'ng equipment and oral 
evacuation equipment allowed" the introduction of another engineering 
advance~the contour dental chair. Since the patient^ no. longer' was 
required to move about during 'the opefative procedure to expectorate, 

the contour dental chair made it possible to position the patient for 

» ' - ' • . ■ «* ■ 

the maximum visib.ili.ty and access. For the dentists and assistants this. 



provides for the more efficient delivery of equipment and instruments to 
the operating site and permits them to work in a seated position, 
resulting in reduce^d fatigue and improved efficiency whiTe assuring 
maximum patijent comfort. ^ - — ^ 

It is apparent that there has be^n a close interrelationship and 
interdependence between these engineering changes and the organizational 
changes involving the use of trained dental auxiliaries. 

Panoramic X-ray equipment-, introduced in 1959, proviides a radiograph 
of all the oral structures (soft tissue, teefh, bone and sinuses) on one 
film by a. single exposure. The dentist's chairside time is reduced, as 
the. simplicity of the exposure techniques both reduces the time required 
and makes possible the use of auxiliary personnel for performing full- 
mouth radiography. Presentations to the .patient are faster as the 
single radiograph makes the structural relationships more'clear and 
gains better patient ^attention. Pettit [3] .has estimated that an 
experienced user can do in excess of 80 percent of all diagnosis from a 
panoramic fi.lm. A study at one school .of dentistry [34]jndicated a 
minimum professional .p'me-saving of just over ten minutes. per patient k 
compared with the conventional full-mouth method using multiple films, 
and some estimates of* time saved were.,as high as SOminnj^s per patient. 

* Panoramic radiography has been Sdopted by many general dentists ana 
by <lental specialists since its commercfal introduction in. 1959. The 
tumulative total of units sold through the close of 1975 has T)een 

^estlinated to, be between l»3;^,and 15 thousand [18]. . 

»■' • *• ^ - , 
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• A major object of resealrch in denCistry has been to increase the 
• durability of restdrations [30] [29] [lOj. One of the..newer develop- ' 
-ments, composite resin filling material, is already the first choice of 
many dentists for: restorations that require cosmetic color 'shading and , 
-.are not on biting surfaces." Previously, silicate cements were used. for 
most fillings in the teeth where natural appearance was *a consideration. 
When properly used' under .suitable conditions, composite restorations can 
be placed in about the same length of time as can si licate restorations', 
-arid are expected to' last 8 to. 10 years, about twice as long as silicate. 
The eventual saving of manhours used for restorative work should be 
considerable.. 

Any time-saving from developments in restorative jnaterials, nov^ or 
^ in the future, will accrue^very slowly and will affect only that pro- 
^ portion^of the dentist's time that is devoted to doing filling-t>pe 
.re|torations. This'proportion of time has been stead1> declining, from 

♦ 

43.0 percent j'n 1958 to 37.8 percent in 1964 and -to 29.7 percent in^, 
'1971 [40]. ^ 

Designing the work area for improved traffic flow and work efficiency 
is often i'ncTuded ,as a part of dental office planning. *Also, the 
development of new dental equipment that positions instruments and 
supplies more conveniently for the dentist and auxiliaries or that 
-better iTluwinates the operatin^g filld or raakfes it more accessible to 
the dental , team contributes to production increases. Although the 
benefits of proper office layout and' selection of equipment and material 
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are often obscured by other characteristics of a dental practice, ^ 
progress in office design has undoubtedly contributed to enhancing 
dentists' productive capability: t ■p ' 

to 

Nitrous oxide analgesia has been gaining -adoption in the 1970's as 
a safe, fast-acting means to reduce a'nxiety, pain sensitivity and 
reaction to gain efficiency in treatment [1 3]. Because patient recovery 
to full altertness'is rapid as compared > with other analgesic metho^.s.in 
use, patients' chair time is reduced. Also the development and wide-, 
spread use of more effective and reliable, local anesthetics are thought 
to have increased<^fficiency. . 

Pre-packaged, sterilized, and disposable dental supplies are 
increasingly available. Automatic X-ray film developers are now avail- 
able that reducTthe staff time used for film development. The ultra- 
■ sonic ti^h-cTeaning equipment that hasten widely adopted reduces 
fatigue for the dentfst or hygienist and improves patient acceptance of 
the procedures for removing hardened accumulations from the lee^h. 

, , aoraanizational Change In Dentistry 
Like the engineering advances previously distussed, changes- in the 
confjguration of the dental practice, primarily' in the utilization of 
various types and numbers of allied dlental hellth personnel, have"°acte(i 
to enhance the productive capability of . th/Nationls stock of dentists. 
The most significant elements of organizational chaiige wi,ll be discussed" 
"in thi.s section. 



uiviaiun ftng apecianzation uf Labor In Dentistry . 

The modern'-delivery 9f dental care is characteriied by* extensive 
division and specialization of labor both inside and outside the dental 
office practice. The categories of dental -auxiliaries and. allied - 
personnel which participate in the modern dental care delivery system 
are described below. ■ 

Dental Assistants: The dental ass-is<(ant assists' with the direct, 
care of dental patients undpr the superv\ion of a detitist. The scope ' 
of the assistant's responsibilities is influenced by the employer, 
educational preparation, and the regulations of%he 'Dental practice act 
of the State in which the dental assistant is employed. 

Incontrast to most allied health occupations, comparatively few 
dentar assistants are rormally trained; many are tnajned on-the-job.. In 
'1970, the nymber of formally trained assistants was estimated to be ' 
9,200, .lesbian 10 percent, of the total ' active number (112,000) The"" 
job classifications of dental assistants are numerous,, and range from 
individuals whose responsibility is essentially that of /an office maid 
to the highly ski 1 led expanded function dental auxilia^.- . i 

Dental Hygiemst,- The dental hygienist provides oral prophylaxis 
services, instruction in dental health edfication, and applies topical 
agents such as fluorides. While the majority of dentarhygienists are 
employed in private dental offices, maiJ'y are employed in public schools. 
State and local health, clitYcs, hospitals, industry, and voluntary 
health agencies. • - * ' 



Graduation from high school iS" a requirement for entrance- into a 
dental hygiene education program. Many community colleges and other, 
training institutions offer a^ 2-year dental hygiene program and ^ard a ^ 
certificateV associate degree. Many colleges award, a bachelor's , 
degree with a major.in dental hygiene." Some dental schools also offer a 
4.year dental hygieie program leading ^o a bachelor's degr^fr. ; Several 
schools offer a master'^s degree in dental hygiene education; this course^ 
of studxJs 1 or 2 academic year^ beyond the 4-year bachelor's degree 

Dentists' employment of dental hygienists has increased signifi- 
cantly since 1950 when only six percent of the dentists employed a 
dental hygienist. In 1959, 14 percent employed a^dental hygienist. By 
1973, well over 25 percent of the practicing dentists were using dental 
hygienists [I] [2] [3].* The contri-bution ormtal hygienists to the . 

productive capacity of tlie-dental office results primarily from* the fact 
( - jy • • - 

that the hygienlsfVa.n function, -under supervision of the dentist, as. an 

• independent member of the dental serv.ice team. -The hygienist, in 

r providing services independ'erttly , Vrees the dentist to perform more of^ 

■' other procedures Requiring- other specialised skills. 

> -Dental J.aborato>y Technicians: Most dental prostheses .are lifade^to 
" ,Uhe order of the dentist by dervtal laboratory technicians in commercial 
dental laboratories. There are now more than ,12,000 jlental laboratartes 



.employing' more than 41 ,000 technicians skilled in various aspectsgof 
prosthesis construction. The procedures involved in prosthetic con- 
struction profit by division of labor; technicians specialize in por- 
oelain work, gold, etc. This specialization of function and division of 
labor within it has significantly increased the output capacity of 
dentistry through transferring a time-consuming technical specialty t^ 
an independent group of 'allied dental- personnel. . 

The Evoluti on Of Division And. Specialization Of Labor In Dentistry ' 

, — - — , — ^ 1 . * J. 

Innovations in dental equipmenf^-the single most significant being 
the high-speed handpiece--have precipitated many of^he ^significant 
organizational changesnTT~Tfentfstf7.r--Ihe^ and ease with which hard 



tooth structures could be c^Jt with the high-speed handpiece ^ot only 



not on^i^, 



increased the amount of work -a dentist could do at each appointmen|: but 
also led to a major organizational change; the practice of four-handed, 
sit-down, quadrant, dentistry. ^ - 

R^s^ci^ch on the ^icient utilization of auxiliary personnel and 
'documentation of their contribution to' the production capability of the 
dentist dates back to the early World War II era. However, the major ^ 
thrust in research and development efforts didn't really begin until the 
mid-1950's, the same period of time in which the high-spe^dental 
handpiece was developed and introduced [14]. 




Four-Handed, Sit-Down, Qu\drant Dentistry: As has been previously, 
noted, Qne of the' ramifiQations^^of using"the high-speed dental Jtandpiece ^ 
was the necessit:^ of using water spray coolants^ In order to eliminate 
the need for the patient to constantly stt up* and expectorat€ during the 
restorative procedure, the high-volume oral evacuation systems were 
developed. An accompanying innovation, influenced by the operator 
working from a seated position, wa| the introduction of the lounge-type 
dental chair. - . . 

With, the patient able to comfortably maintain the same position 
throughout a procedure, the mode of**treatmer<1: in the dental office could 
be structured in a more efficient manner^ The dentist could operate in 
a seated and less fatiguing .position whil^ maintaining .Gontinuous 
Visibility and easy accessibility to the patient's oral caVity. - A ^ 
dental cfiairside assistant could function in a manner similar to the ^ 
operating room surgical nur^e. Arra^^ing the needed dental instruments 
and supplies so that they were immediately accessible at chairside 
, allowed the ass^istant* to alsp assume a seated and less stressful positi^on. 
This allowed the assistant to perfprm. several imgprtant functions, 
including retracting oral tissues and operating/^ high-volume suction 
system to keep the operating field. clear of debrif: By utilizing the 

, 'services of a trained. dental assistant throughout the treatment pro- 

cedure the dentist was able to focus attention nearly exclusively on the 
operating .field .and to work without interruption. Significant time • 
" savings resulted- For examfile,, the average si^tting required 45 miautes 
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to an hour in 1950, whereas the same type of treatment took from 20 to 

» « 

'^35 minutes in 1973 [1] [3]. Moreover, the .increased efffdISncy and 
speed- with which the dentist was able to operate allowed* him to treat . 
not just one ^ooth but all teeth neediiig treatment in the s^me quadrant , 
of the'mouth during the same sitting. 

It is the arrangement o$ the .dentist and chairside assistant in 
seated positions, with the dentist providing. needed treatment to all of 
teeth* in the same area or quadrant of the mouth while havi^ng continuous 
assistance from the chairside auxiliary, that is described by the' term 
"four-handed, sit-down, quadrant dentistry." The gradual acceptance of 
and^'the adaptation to the concept and practice jsff fop-handed, sit-down,^ 
quadrant dentistry followed an extensive res^rch, demonstration and 
training* effort supported by the Public Health Service to be described 
below- ' . . * ' 

\Dental Auxiliary Utilization Program: ^In 1956, the Public Health 
Service supported experimental training projects in six dental schools 
to. exfimine. the feasibility o,f teaching dental students the concepts and 
practice of four-handed, sit-down, quadrant dentistry. These projects 
proved to be^^uccessful and therefore were used as prototypes of training 
prograjns that were eventually established in^.all U.S. jdental. scnools 



[44]- In 1961, the U,S. Congress appropriated funds to^^ablish the 
Dental Auxiliary Utilisation (DAU) Training Grants Program' [19]. The . 
purpose of the prograiB was to increase dentists' [jroductive capability 
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by encoiwraging them to adopt^innovative methods, .including: (1) the 

ixtfensive use, of auxiliary personnel, with particular emphasis on the 
\ . ^ • 

use of chairside assistants and on expanding the clinical functions 

\)\ 

performed by auxiliaries; (2) the use of time and labor saving techni- 

\ «^ . ^ ' * o : ' * 

ques and equipment (e.g., equiiSiment for the practice of four-handed sit- 
aov^n^ntistry); and the use of ^office management practices intended 
to f^ij^^te patierft flow and treatment control. .» * 

The DAU program was initiated in response to a predicted shortage , 
in dental, manpower. It was felt that the optimal utiltzation of trained 
dental auxiliaries could significantly increase clinical production 
._Q§gacity, =^t hereby helping the profession to meet increasing demands for 
denttil services- > By'1969 all of the U.S. dental schools had active, Dm 

^ • • ^ ^ ^ V V 

p/ograms providing didactic and clinical DAU trailing to the dental 
student.. Although the DAU Grants program ceased in 1970, all ^dental 
school curricula still provide'the student with education in the.utiliza- 
t*ion of auxiliary personnel. 

Training in Expanded Auxiliary Management Program: In 1965 the 
Public Health Service began a 5-year project in a specially designed 
dental facility for experimental study in Louisville, Kentucky, to 
investigate the feasibility of expanding the functions of the chairside 
dental assistant [25]. * « . ^ ' 
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To implement the results of resejiroh on expanded function auxiliaries 

carried out at the Louisvill'e facility, t"he Public Health Servicfe 

initiated the Training in Expanded Auxiliary Management (TEAM) Grant 
Pil^gram in ^-971 [38]- , * . - ,\ 

The purpose of the TEAM Program is to train dental students in the 

\ o 

organization aridf; management of a dental practice which useS the "team" 
\ ' " 

approach to the practitfejlf dentistry • At a minimum, the team is based 
^on the concept of four-tianded dentistry anfl includes the utilization of 
expanded function auxiliaries- The training provides i/istruction and 
clinical experienofe to enable stud^ts, upon graduation, tja develop and 
manage a dental , team in their dental prractic^s- Between 1971 and 1976, ^ 
37 dental schools received Federal support for TEAM programs, and . 



approximately 4,820 dental students have been trained in these programs- 
There are 1 ,500 students currentlvreceiving TEAM training in 27 ongoing 
programs. About 63 percent of ffrose students graduating from school 
participating in the- TEAM program are fully trained in expanded auxiliary 
management [32]. 

Although the^ number of dentists graduating with special training in 
the TEAM mode^ of dental pr9£ti(?lito date is relatively small^ a number 
of States have changed, or are in the process of changing, their State 
denta\ practice laws to permit dentists greater, flexibility 1n the 
delegation of functions to auxiliaries. At the end of 1973, there w^e 
44 States wh\ch, to varying degrees, had authorized expanded functions 
either by amendment of the State dental law or by issuance of a^ropriate 
regulations by the Board of Dentistry [38]. * . . • 
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Expanded Function Dental Auxiliary Program: Success of the TEAM 

program will be manifested in an increased demand for dental auxiliaries 

trained in. expanded functions. To meet the anticipated demand, the^ 

Health Manpower Act of 1971 JP.L. 92-157) included an Expanded Function 

Dental Auxiliary (EFDA) Program to support the training of undergraduate 

f ^ . , 

and practicing auxil iafries , research and development projects, and the 

development of educational materials for expanded functions. The Health 

Professions Educational Assistance Act of 1976 (P.L. 94-484) revised and 

extendect the EFDA Program. ^ 

The term "expanded function' dental auxiliary" refers 'to dental \ 

, f > ^ < \ 

hygienists and dental assistants whose training includes a wide range^of 

clinical functions and direct patient care procedures previously per- 

— * ; 

formed only by the dentist. Performing these functions and procedures 
.enables the auxiliary to support and extend the efforts of the dentist. 
Since 1972, 61 projects have trained approximately 7,000 auxiliary 
personnel in expanded functions [38]. 

The extent of proper expansion gf dental auxiliary functions js . 
currently a controversial issue. The American Dental Association 
recently reversed its long-standing position in favor of expanded 
functions- for dental auxiliaries. This reversal followed many recent 
revisions to State dental practice acts which the ADA and State dental , 
societies supported.* The withdrawal of support for expanding the role 
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of dental auxiliaries iVi dental office practice* may reflect the current 
economic conditions pf the dental market^which was gravely affected by 
the recent economic recession. A ^possible Reversal of the current 
attitude may occur with the recovery, of the rfational^onomy. 

- Changes In The Business t)rganization of The Dental Practice ^- 

"i- Solo practice is still the predominant private, organizational 

arrangement in the practice of dentistry. Organizational changes in 

the business arrangement of dental practice have taken place only slowly 

in recent years. While a trend toward group practice formation has been 

observed, it is obscured by lack of a consensus on the definition of a i 

' • ^ \ - , , " f 

group practice in terms of bdth( the legal organizational arrangement and^ 

\ 

the number and/or types of dentists constituting a group. 

A study undertaken in 1970 by the Public Health Service resulted in 
the identification of 715, gK^jp^ which met the definition of a group • 
^dental 'practice as '*a praodtice formally organized to provide dental care 
through the serv'ic^of three or more dentists u^sing office space, ^ 
equipment and/dr personnel jointly." While it was ^recognized that* the 
s-tudy did not include all practices operating as groups in T970, it did 
indicate a trend toward group practice and identified some of the ^ 
prevalent proup practice characteristics. Groups ranged in size from 



three to 30 members, and the average number, per group -was 4.Cde^tists- 
Of the groups reporting, slightly more than one-half were general 
practice groups, ^approximately one-fourth provided specialize^ care ^ 
only, while the remainder wer.e made up of general practitioners together 
with specialists in other fields' of practice. Two-thirds of the indivi-, 
dual dentists in the survey were 'general practitioners [43]. ^ . 

* 

While group pifactices have b6en promotea as a means of improving 

productivity while maintaining quality and increasing cost-effe.ctiveness 

little research has been conducted to swpport these^cissertions.^ For the 

purpose of this paper^ the relevant question is: Do economies ^^f scale 

characterize the practice of dentistry? A major study addressing this 

question is currently being supported by the Division of Dentistry. 

t / * - 

^ ^ ^ Preventio n Of Dental Disease 

I ~" — ■ ■ 

Derit^ Caries Prevention 

' *^ 

> Community Water Supp*ly Fluoridation: Jhe benefici^al effects of 
optimal fluoridati^ of community water supplies on the dental' health of 
children and youn^ adults is thoroughly established and documented. As 
of the end'ctf 1975, there were among the 94 million Americans in the age 
range* from- birth to 24 years, about 26 minitn who were born in f.luori- 
dated areas and who will evidence the full benefits of fluoridation. 
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They wUl\as a groSp have less than half as many decayed teeth as their ; 
counterparts in nonfluorida^ed areas. A- significant percentage of then], 
will be free of any iooth. decay through early adulthood; nearly all * 
persons in the same age bracket who were born in nonf luoridated areas ' " 

'will ha v# accumulated tooth .decay beginni.ng in early -childhood. Similarly 
the group with the advantage of fluoridation from birth will have lost 
far fewer permanent teeth as'coifipared with a like* group without'dptimal 
fluoridation. For most of the 26 roil 1 ion who continue to resiSe.in a 

' fluorid'ated area, the benefits wilf extend well intc middle age. Millions 
of other- persons who. were already in i/ifancy'and early childhood when 
fluoridation began in their areas will'^also accrue lesser but very 
significant dental health benefits. ^ ; , \ 

• The proportion of the population, that can be expected to show th.ese 
dental health gains win .be constantly increasing. Almost one-half of 
the U.S. population is now served by water supplies that have an optimally 
adjusted corfcentration of fluoride [41]. This coverage is' increasing 
s^J^aidily, although the rate of Increase has slowed in recent years. The 
pace has ,s lowed partly because most of the'water supplies not yet 
fliiori dated serye the smaller U.S. communities, so that each additional 
local- action to tnst^Jtute fluj^'dation affects a smaller/ increment of 
tftp^fotal population. Also, t'he organized actfvitieS/Of persons who 
oppose, fluoridation on political or philbsophical abounds have become 
more effective in the last few years, and have blocked or delayed , 



implementatiorT in some jurisidictions. ( The U.S. Congress has not yet 

provided Eederal financial 'assistance to. the States for community . 

fluoridation, a program that has been pJ:^po€ed in recent s-essions of 

Congress as a part of a broader legislative approach to dental disease 
-# • 

prevention, and dental care for children. 

f 

The limit of potential coverage by fluoridation 'is determined by 
the number "of people served by public water supplies, estimate in 1974" 
to.be about 170 million out of -a total U.S. population of 210 million 
[37]» The other 40 million persons now using individual'stipplies or 
very small public water systems cannot readily take advantage of water * 
fluoridation. « For these there are other applicable preventive dental 

V / , ' % 

hdllth measures that are'beneficitfl but which'Tiave so far proved to\be 
less effeoti-vfe than optimal water supply fluoridation. 

» 

The dental health benefits of optimal water fluoridation are k«own 
[5]' [9]; there*1s also considerable evidence concerning the reduction of 
treatment needs of children and young' adults who have had the advantages 
• of-fluoridation [47]. A study conducted' by the New York State Health 
Department showed that'^a program erf complete dental care (except ortho- 
d(»itics) for 5 ^nd 6-year-old children' in a fluoridated community cost 
otily about half as much per child and requir.ed about half aS ffluch 
chairtime as the same'program. in a *nonfluoridated area. In the fluqfi- 
dated area, 41 percent of this age group had no tooth decay at all 
versus only 17 percent decay-free in the nonfluoVi dated area '[7 J. A 
.dental health insurance carrier lias reported a much greater proportion 
of smaller claims and far fewer lar^ claims for children up fo age 19 
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I from fluoridated communities as cpmpare^ wjth claijns covering the « 

- same age group in communities not fluoridated [15]. Navy dental 
"rese|>><±ers, in surveying the dental health of young Navy recruits ' 

, for se\4ral years, have found an -increasing proportion of them 
tp be free of tooth decay, and have a ttri bunted the change to the 

/ fluoridation cKvater supplies in the recruits' home communities [-23]. 
These findings further confirm the results reported in- scores 
o,f similar studies and surveys.viDf children and young adu.lts in the ' ' 
U.S.- and in several other countries. They further affirm the dental. 

health benefits of continuously using a fluoridated water supply from 
♦ / \ ' i ''' ' ' 

' ^b^irth or very early ch^'ldhood'. There aretalso some studies'^ from 
. ' I • 

naturally fluoridated areas'in the. U.S. and abroad whi-ch show that 

the decay prevention benefits. of continuous use extend well into 

- middle age or even throughout life [17] [26] [27]. 

There is far less information about the effect of contingous 
long-term use of fluoridated water Oj| the dental ,care needs and 
demands of older adults as the useful life of'more of their natural 
teeth is extended into older ag?. This developing trend will eventually 
result in"^a greater number of adults v/ho will be enjoying the obvious 
advantages of natural teeth, but who may also continue to be at r^sjc 
to periodontal disease*, J;he furth er occurre^ nce and progression of 
^ tootlj decay, and -the need for replacement of restorations. Such . 
dental developments .later in life presumably will require arofesslonal 
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care that would not be requined by persons who had lost more of, or all 
'of, their teeth earlier in life. This stiirundeterm'ined factor will'; 
grow in impprtance with the statistical increase in the average life • 
span and the increase of the proportion of the elderly among the U.S. 
population. . . - * 

Jt may be hypothesized that the dental health effects of the 
lifetime use of optimally fluoridated water on a cohort of persons born 
into ^fluoridated comrauFiity will become most evident in two separated 
periods. First, during their childhood, adolesence,. and early adult 
y^ars, their n^ed for restorations an<j extractions will be dramatically 
rfeduced as compared 'W it h a similar col^ort in an unfluoridited area. 
Many of them may continue -to enjoy the benefit^ of reduced need through 
their middle age. 

Then, as these groups grow older, jinother important difference may 

' be observed. Among the elderly. continuous residents in the fluoridated 
• . . * *''■ 

area, there will be more persons who havfe' retained more of their natural 

teeth, with an attendant need for continuing dental care, such as 

cleaning, restoration, replacement of old restorations, and periodontal 

treatment, and a reduced need, for preparation and maintenance of partial 

and complete dentures. Thus, it may that in.-a fluoridated community, 

the long-term effect of fluoridation on ^ntal care practice may be a 

reduction im the "demand fo>* restorative work among children and younger* 
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adults, an increase in the demand for the services of tf\fi general 
dentist, the periodontist, the .endodontist and the hygienist for older 
adults, and an overall reduction in the demand of all age groups for 
prosthetic services. , . • ^ - 

> - 

Until more explicit quantitative'^ information on the dental care 
demands of affected adults is developed, predicting the total actual 
effect of existing or future optimal fluoridation on overall dental care 
dem^d will remain an uncertain^venture. It is primarily for that 
reason tKat the denta] health benefits of fluoridation are not intro- 
duced as a factor in the projections of the future requirements for • 
dental health f)prsonnel that ar^ discussed in this report. 

Schoo^ Watfer Supply Fluorida^tlon: Fluori<iation of rural scho6l^ 
water- supplies has heen instituted in recent years in several States as 



a dental caries preventive for children* in locales not^^^erved by public 
water supplies [6] [35]/^To compensate for the fact that the children 
use the school water supply only paft-time, a higher "fluoride concentra- 
tion IS maintained than in fluoridated community water sj^ipplies [8], , 

ifle reduJ£tions in tooth decay among children who enter these 
schools at five or six years of age and attend'for severa^l years- are 
comparable to the 30 to 35 'percent reductions seen among children ^af the 
samq age who began using a fluoridated co.rmuni^y water supply at the age 
of f ive "or six [20] [21] . Tlrese dental health benefits are obviously 
significant for children and youth. . There does remain a question about 
the degree to which the gained benefits 'are retained through the years 
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after the child or young adult has le'ft the 'school and its fluoridated 
water supply. Limited data from coimunity fluoridation experience 
indicate that cantinupus maximum benefits are dependent on continuing 
use o.f a fluoridated supply, or some ^individual means^of continying 
maintenance of fluoride in the tooth "surface, such as fluoride rinses, 



professionally applied fluoride pastes or geJs,^^or chewable fluoride 
supplements [39],, 



Topically Applied' Fluorides: Some modes of topical applications of 
fluoride solutions, gels,^or pastes to the teeth have proved to be 
affective in reducing the subsequent occurrence of tooth decay [12] [22] 
[46]. The most^effective topical treatments ^e those applied with 
optimal frequency by dental personnel to teeth that ha^ye been profession- 
alTy cleas^ed. * / , 

Mass preventive programs using- topical ly applied fluorides (mouth- 
rinses) are being provided to children thrgugh schools in some areas. 
As compared with dental office treatment of individuals, such programs 
offer great ^nomies in the tinie of|j||ofess^onal personnel., in overhead 
cost per patient and in the time required f^ education anU motivation 
of the individuals who participate. The effectiveness of such mass- 
prevention- programs- is,, for various reasons^ less than that of pro- 
fessional preventive treatment'on an 'individual basis- Again,i as in all 
preventive derftal health progr^mjs based on school attendance, there 
remains the question of the duration of measurable benefits.^^-.-6iven that 
*the children do not enter 'the school systen/ until they are five or six' 
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years old and thUs can have a maximum of nine years of supervised 
topical fluoride use. the prospects are that the further preventive 
effect will be^short-live'd, after they leave school T^'lhese programs 
should reduce the restoration work ofdgiTtists who provide cafe to ' 
school-age children in specific locations. Th^ adoption of school-based 
fluoride programs, not now widespread, is being promoted by Fe'dera-l , 
State and local health agencies, so further growth of such prog r^flis may 
be anticipated. ^ . \,.f.. 



_ -Ttie maximum effect of s>ich programs on manpower requirements in any 
locality will nofbe^^generally evident for a decade. Reconsideration 'of 
the effect after that time will be appro'priate if the mass prevention 
programs have ^been 'widely adopted an^i sustained. < '\ 'l . 

Periodontal Disease Pr evention ' ' 

' " „■ <• ' 

Periodontal diseasej's the presence of inf.lanimato.ry conditions 
affecting the tissues surrouncfing and supporti/ig the teeth. When only 
the gum tissue (gingiCa) is affected, the disease is called gingivitis , 
b^ut wh^ the process extends below the^junction'of the gingiva witft 'the 
tooth surface a^id affects the subgingival^on'e and tissuea, It is known^ ' 
as periodontiti s. 

When periodontal disease is present,- the gums often appear abnormally 
red andislightly swollen and tepd' to bleed, sometimes profusely, wheo 
the teeth are brushed. The'gums may become thickened and scarred, and 
fhey may repede, expp-sing the root surface. • As' the disease advartces, 
the attachment of the gum to the tooth is lost, creating- open' pockets 
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extending below the gum-tooth junction. More of tfie gum tissue is 
destroyed, and the ligaments and bone surrounding the roots deteriorate. 
Finally,- the teeth become looser abscesses form, and the teeth .are lost, 

^ - ) n . " 

, • The following summary jrf the periodontal disease situation is 
Werpted from a 1976 report of a scientific evaluation panel on perio- 
dontal 'disease cesearch to the Director of the National Institute of 
Dental Research^ [45]. , * \ :^ ' ^ > 



Periodoiffal disease is ,a major health problem which is of 
* increasing concern in our .sdcie^^ it becomes more pre- 

valent and much more severe with ir\creasing age. It is 

\ { ■ . f ■ 

the principal cause of tooth Ips's after tf|^ age 0/ 30 \ 

■ * f ^ 'I • ^ 

\ years- iTIie diseasfe affljcts twdj oi^t of thl*ee middle- 

' ' a'ged Americans. Projections based on the latest popujla- 
tion figures indicate that'of the 127 million adults in , 
the United States who return some of their teeth, about 
94 million., have p^iodontal disease';* of these; approxi- 
-mately 32 million have some advanced form. the nearl/^ ' 
23 million persons- in this country whofictve Tost all of 
th^ir»teeth, a large portion have' lost iheiri as. a result 
O'f perfodontaT disease. \ 

Contrary to 'common belief ,• peHodontal disease^j's not 
confined to the adult ^populatioji. Gingivitis^ which 
usually progresses to periodontitis with the passage of 
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time, is observed in- four out of* five" individuals by the 
age of 15. Furthermore, about 4 percent of these children 
have. frahk periodontitis. 

Treatment of chronic periodontitis is an arduous, time- 
consuming, and expensive task. Treatment of severe cases 
*may require'from B months to 2 or 3 years, and may cost'-" 
/weral-ttmiirid^deiraTr:' In moaemeTy'' severe. ind '7"'" 
..severe cases,' treatment is done by dental specialists ( 
wtjo have .had training of 2 to 3 years beyond that of 



. . t/ie dentist. For these reasons, "treatment has generally 

f y bien limited sto a very sniall segment^^of the .'|)opylation. ' '\ 
T|is situation is unlikely to changelin the forese^eable): :* 



■i 

future. 



" The prevention -of periodontal disease today remains dependent on a 
regular, intensive, personal oral hygiene regimen of brushing and 
flossing, usually reinforced by professional instruction, examination, 
and periodic pj-ofessional cleaning of the teeth. Even with, such an 
effort, avoidance^of periodontal " disease is*^not a certainty. Such 
prevent'ion now represents a rather small ^fort, as recent data show 
that only about 50 percent of the U.S. population visits a dentist even 
annually, and only' 15 to 20 percent visit a dentist regularly. 

Progress toward public awareness of the periodQnl;^! diseasV problem, 
and motivation toward" improvement of the situation* remains in a very 
early phase. The dental, profession ra&st still convince the' American 
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'piblic en^masse that (1) periodontal disease and the resultant loss .of 
teeth is widely prevalent, but not inevitable, and that- (2) personal 
J^al hygiene effort under professional guidance is, for now, the only 
pra'ctical preventive, • . * . 

There are research projects aimed at the prevention of periodontal 
disease-by means of mouthwashes that inhibit the formation af dental 
plaque, €lTe study ^lE^resistant animals. and people for a possible 
immunizing factor, by the improvement of tooth and mouth cleaning 
techniques and by other, means . The successful application of^any 
' practicable measures^|at may be developed from^these projects would ^ 
still require individual decision and action, - i • ? 

If the preventive action that is already possible for ind-ividuals ^ 
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"ever becomes a national common practice, the effect oh professional 
dental care needs of adults will be at least as great as the effect of 
fluoridation on childrens* dental care needs'. The effects on demand 
cannot be estimated, from the very limited 'information that is now 
available. * 

Third Party Payment ^ 

In recent years the growth in "dental insurance" or, more accurately, 
prepaid dental coverage, has been remarkable/ About three quarters of a 
million Americans had some type of dental coverage in 1960, more' than 
twice a5 many as in 1958. By the end of 1964, the number covered had ' 
almost reached one and.«a. half million. !lt has grown to over 30 million 
tpday. 
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Most nofi-governmental th'ird-party payment plans are sponsored by a " ' 
•union-employer arr$ncjement» negdtiated through collective barg^inin^. 
Most of the growth in prepaid dental care plans has stemmed from this \ 
type of fringe benefit negotiation. These arrangements account for more 
than two.-thirds .of the persons covered under dental prepayment. The 
major Impetus towarcj 'expansion pudental prepayment will probably 
continue tp come from this source as union contracts come up for renegotiati 



. Tlie major dental insurance contracts are very comprehensive and 
extend coverage to large groups of people at one time. For example, the 
trend-setting tJnii^fed Auto Workers/Auto Manufacturers' Contract of 1974 
is very compr&hensive^and covers, thrde million people. .In 1975, the ^ 
Un|ited Steel l^orkers oif'America obtained a'slimilar dental behefitf^ \ . 
covering 1.2 Million people. Early in 1976, the American Telephone and 
Telegraph Company (including Western Electric) and the International 
Brotherhood of Electrical Workers/Communication Workers of America 
negotiated a benefit package covering nearly three million beneficiaries. 
A new dentaV benefit negotiated between the National Railway Labor 
Conference, representing 300 railroads and 14 national ir.ail unions 

. " ^ , .'5; 

covering 1.5 million employees and dependents, also became' effective in 

1,976. . ' •• ; • 

^ No comprehensive studies of the dental insurance phenonemon have 
yet been completed. Therefore, the major question to be addressed, as 
far as projection of the percent of the population covered under dental 
prepayment is concerned, is whether or not an estimate of the growth of 
prepayment can be estabTished. ^ ' ^ 



As mentioned above, growth irf the iiumber of peiople covered by 
dental prepayment plans in the recent past has been oTosely *1 inked to 
collective bargaining* Of the population presently 'covered by a pre-' 
payment plan, dnly 8-10 percent are not covered by a company plan^' If 
one assumes that by }990,all union members and their dependents^ will ba* 
covered by dentaj prepayment plans, and that union families continu^: to 
.cojnprise the) present pfopoirtfbn, of the pbpul^tipn, then liy 1990 ine 
can foresee thrat a little ovfer onfe-third of thfe population will 
covered jDy dental insurance. ^Adding 10 pe'r^ceat for non-union or indivi- 
dual plans indicates, that an. anticipated 43 percent of the population 
will be covjered. , <^ • ' 

Another way to appro£K:h , the* problem of projecting dental , benefit 
'^coverage .is to *draw a parallel between the growth of dental benefits and 
similar phenomena. Gne'such parallel drawn by commercial insurers is 
that with 1?he growth of major medifal coverage. . Table 4 shows the 
/growth in major medical coverage from 1955 to 1974. 



, Tabl^^4: Growth >f Major Hedical Coverage, 1955-1974 
J ' ^ \ Percent of 



^ "^-^ * ' ^crpulatfen-^Covered- 

^ V .-^--^.^ .-CYearx ^1 —by Majxu^J!lEdlcaU-_^ 



•1960 • - . 14.0 ■ . 

1965*- r' ^ 27,3 * ■ , 

' ^ 1970 . . ^ 37.6 

.1974 43.0 . . . ■ ' 

;Sour(:e: Health Ipsurance Instit^e, Source Book of Health 
. Insurance Data 1 975-' 76, The Institute, 1976. 
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■ TO draw the parallel , one begins wifh the'year 1970 wben 6 percent ' 
■ ■. of the popuktion was covered by dental Insurance-and the r»te of growth 
of dental Insurance coverage was just' "taking off.",' fh1. is comparable 
to the Mjor medical situation In 1955, 1975. -Wmii,ion people or' 

. ^ 15;5 percent of the population had dental benefits, compared to 14 . , 
- - .percent covered by major medifal In ig^.j |o.t1nuing the parallel, and' ' 

^Ui, \''^m:<ope <m]li project^hat about « perceht'of the pojula- 

- . tlon wni be' covered by .dental benefit plans which- Is analagouS to the 
« percent covered by major medical in 1974;.Jhis is 4pproximately the 
same percentage arrived at in" the aUernative reasoning discussed in th? 
_ , previous paragraph. * ^ / ' / . 



y ^ Are ither^ any foreseeable devel^ent^ th'at would catrse one to / 

■. raise this estimate? A r|perit event which mdght warrant a revi si orv >s/' " ' 
- ^^the receot United Auto Waf;Vers-Ford Motor Company agreement t^ha-t r^ired 
aut^-woj^ers-'be cover^ union dental benefit plans to comp^/ate for - 
. the.lack of such c^ige under Medicare. The potential,, increase in the 
il - Vroportjon af th^ulationVovered j gradual adoption of such coverage 
ir>co11e"ctive b^^ However, careful 

studies Of tactual use of the dental benefits by this population group 
areneededj^establishtheir patterns Of utilization; • \ . 

-Anothlf development that has substantial implications for the problem 
being considered.is the recent reduction/in the'size of eligible groups 
- for denta^, coverage in many private pldns' from one hundred individual's .to • 
. as few^ twa^individuals. If the potential^ this development i^s realized, 



it could contribute A 'significant marginal increase tQ the proportion 
.of the population covered by prepaid dental care over the next fifteen 
years. 

" • A tent-Qtive conclusion bas^ on these additional considerations 
is that a projection of 50 percent coverage of the population bj( 1990 
might be wanrarrted. Although currently thought to be,optimistic, it 
can represent a liberal expectation of the upper bound o*n the. extent gf 
prepa id' den^r coverage, < f ' ' * ■ ^' > } - > - 
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